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EDITORIAL COMMENT 





A Research Program for 
Qualitative Eugenics 

If one surveys the mass of material on 
human heredity now being assembled and 
published (as, for example, in The Ameri- 
can Journal of Human Genetics) one can- 
not but be impressed with the contrast be- 
tween such material and the material with 
which we, as students of eugenics, are con- 
cerned. A variety of relatively simple attri- 
butes, handled in terms of the classical 
Mendelian conceptions, are described in 
the pages of modern “medical genetics,”— 
or rather we might properly say “anthropo- 
logical genetics’—the genetics of simple 
and easily identifiable human character- 
istics. Many of the characteristics are anato- 
mical, but there is occasionally some con- 
cern with functional units when these also 
can be treated in Mendelian fashion. The 
geneticist, as a hard-boiled scientist, is con- 
cerned with the identification of charac- 
teristics which can be handled in classical 
terms. He is, to be sure, ready to emphasize 
the fact that many genes may combine in 
the determination of a phenotype; that a 
gene may play its role in partial determina- 
tion of many phenotypic characteristics; 
and that the problems of physiological 
genetics are far beyond the possibility of 
any easy solution. Nevertheless, the geneti- 
cist has made his choice as a scientist, to 
begin with simple things and to work sim- 
ple concepts as far as he can work them, 
rather than giving his primary attention 
to intangibles, to complexities, and to chal- 
lenges which the method of science is not 
equipped to answer. 

It is exactly these last issues—these issues 
that have to do with the complexities of 
human peronality, difficult to define and 
baffling to conceptualize in terms of re- 
search—that constitute the central prob- 
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lems of eugenics. Can we formulate eugenic 
problems so that genetics research can cope 
with them? 

Take, for example, the now classical 
problem of the “inheritance of intelli- 
gence,” with which students of eugenics 
have been concerned for decades and with 
reference to which literally hundreds of 
papers have battled their way through the 
“nature-nurture” problem. This is, in fact, 
the main qualitative problem of human 
heredity upon which research data have 
been accumulated. How is the problem of 
the inheritance of intelligence to be 
brought into relation to what is known 
about human genetics? Only by postulating 
a very large number of genes, the domi- 
nance relationships of which are unknown; 
by postulating very complex interdepen- 
dence among these genes in relation to the 
development of the central nervous system; 
by conceding a very subtle, continuous and 
important influence of environmental fac- 
tors upon the development of the central 
nervous system, guided by these genetic 
contributions; and by defining quantita- 
tively a way in which the genetic contribu- 
tions may be compared with those due to 
variance in environmental factors. Psy- 
chologists must face these complexities 
when they discuss eugenics. 

About twenty-five years ago the study of 
inheritance of intelligence seemed on the 
way to achieve some considerable success, 
especially through the California Study by 
Barbara Burks and the Illinois Study by 
Frank Freeman and his collaborators, ap- 
pearing simultaneously in the Yearbook of 
the National Society for the Study of Edu- 
cation in 1928. Here, while taking differ- 
ent positions with respect to the role of 
heredity, the investigators agreed that a 
quantitative problem regarding the contri- 
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butions of nature and nurture could be de- 
fined, and that a fairly accurate quantita- 
tive answer could be secured. 

Since that time a number of things have 
happened to cast doubt on the adequacy 
of this approach. First it has been docu- 
mented now, beyond any reasonable doubt, 
as Thorndike long ago noted, that “intelli- 
gence is not homogeneous.” Developmental 
and factorial studies indicate many differ- 
ent types of competence in dealing with en- 
vironmental difficulties. They show, more- 
over, as Wechsler among others pointed 
out, that “non-intellectual” factors are im- 
portant components in “intellectual” 
achievements; that the learning process, 
which is supposed to be the key to the in- 
tellectual gift, is itself a highly complex, 
and by no means well-understood phe- 
nomenon; and that even the simplest cog- 
nitive functions, such as perception and 
recall, lend themselves very badly indeed 
to conceptualization in terms of the units 
with which the student of heredity deals. 
Psychologists and social scientists must 
work for data which are genetically mean- 
ingful. I heard one paper this year at the 
meetings of the American Psychological As- 
sociation that brought measurement into 
relation to basic genetics theory. It was 
refreshing. 

It is true to say, as George Klein and his 
collaborators have said, that there are deep- 
seated and fundamental differences in “cog- 
nitive style” between persons; but when it 
comes to defining what is meant by “deep- 
seated,” or where the genetic contribution 
comes in, we are in the dark. In the entire 
realm of qualitative differences between hu- 
man beings we need basic research. We 
have not, today, even a clear conceptual 
scheme as to the structure of intelligence; 
and certainly no clear ideas as to how the 
genetic and environmental factors cooper- 
ate in the development of each specific type 
of intelligence and the interaction between 
such types. The result of this whole train 
of thought is to make it difficult indeed to 
specify just what is meant by the “inheri- 
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tance of intelligence” and how a eugenics 
program could even be formulated which 
would work toward such a goal. All quite 
aside from the question of making clear to 
the public and to legislators what the issues 
are and how they can be resolved. If the 
scientist himself is ignorant, he can hardly 
expect a public to be much concerned with 
his prof am. 

It might well be maintained by the more 
sensitive and socially-minded students of 
such matters that the position taken here 
is somewhat too nihilistic. Are there not 
many cases in which we can work toward 
a social goal with energy and devotion, 
without knowing very clearly what the 
achievement of the goal will mean and 
what the exact steps to be taken are? Is it 
not possible to block out in a rough general 
way the difference between competence and 
incompetence? Do we not have our Ein- 
steins and our mental defectives? Can we 
not in a gross way produce by negative 
eugenics the elimination of the grossly un- 
fit, and by positive eugenics the furthering 
of higher reproduction rates among the 
most gifted? 

The reply to this question, I believe, is 
to note the three main areas in which a 
eugenics program has in general been con- 
ceived over the period of the last century. 
First, in terms of the furthering of higher 
reproduction rates among superior races; 
second, the furthering of higher reproduc- 
tion rates among superior occupational 
groups; third, the furthering of higher re- 
production rates among favored families 
within each component social group. It 
is now generally admitted that the racial- 
ist argument has completely collapsed. The 
recent work on occupational differences has 
whittled down more and more the pre- 
sumed innate differences between occupa- 
tional groups, until the University of Chi- 
cago studies centered in the work of Davis, 
Eels, and Haggard, have indicated that un- 
der true standardization of test methods, 
which are comparable for all occupational 
groups, the difference between occupation- 





al groups is small and hard to interpret. 
This leaves the eugenics case centered 
mainly in the matter of individual differ- 
ences within defined social groups. 

How much better off is eugenics now? 
Certainly somewhat better off, because the 
enormous individual differences among the 
progency of a given pair do make sense in 
terms of genetic theory, and we may assume 
that families therefore differ genetically not 
only in anatomical but in functional char- 
acteristics. 

But what are the tools with which we 
should go to work to identify the genetic 
facts upon which such individual dif- 
ferences within the family are founded? 
Parent-child resemblances appear in “gen- 
eral intelligence,” in “special abilities,” in 
sensitivity for certain aspects of the environ- 
ment, and in “personality.” Studies of chil- 
dren early separated from their true parents 
and of identical twins reared apart suggest 
that psychological parent-child resemblance 
is to some degree dependent upon a genetic 
contribution. If this statement sounds ex- 
cessively vague, the challenge comes: how 
can it be made more specific? It is hard to 
think of a single aspect of psychological 
inheritance which is definite enough to per- 
mit the formation of a eugenics program. 

We inevitably fall back here upon the 
fact of general correlation among desirable 
attributes, assuming—in the long run—that 
those who are intellectually gifted are also 
gifted in terms of sensitivity, creativeness, 
appreciation of the attributes of others, im- 
pulse control, and other socially desirable 
attributes. These attributes are, moreover, 
socially linked in various ways, at least 
from the point of view of those members of 
favored groups who themselves constitute 
the research theorists and research person- 
nel. Whether they are genetically linked in 
the true sense is unknown and unknowable 
at present. They are “associated” in the 
same sense in which the geneticist uses the 
term, but this means that under different 
conditions of mating, arising from social 
changes, the association might well disap- 
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pear. It is difficult to come to any confident 
conclusion as té what one can do with a 
positive eugenics program except to note 
that in our society the traits which make 
for social effectiveness tend, in a rough gen- 
eral way, to go together, and to note, as 
Osborn has very wisely done, that genetic 
and environmental factors appear likely in 
the long run to work together, the constitu- 
tionally favored tending to be those who 
provide the socially more desirable en- 
vironments for their progeny. This con- 
ception that eugenic and euthenic pro- 
grams go together, rather than competing, 
is fundamental. It however, 
without any rationale for a eugenics pro- 
gram organized around the furtherance of 
hereditary strains which are intrinsically 
“better’—in any sense in which the theo- 
rist wishes to use the term. 

Furthermore no large research program 
in human genetics which is relevant to 
eugenics is yet under way. The purpose of 
this editorial is to point out the desperate 
need to begin thinking about such a pro- 
gram. Its aim is to plead with social scien- 
tists, medical men, community leaders, and 
all who are concerned with the long-range 
happiness of mankind, to recognize that 
research will have to be focused for a long 
time upon basic issues in human genetics, 
not limited to simple Mendelian concep- 
tions about single genes but concerned 
much more with the intricate process by 
which the more complex and fundamental 
social attributes derived. This will 
mean not only great caution in making 
claims as to the way in which phenotypic 
social characteristics are related to geno- 
typic characteristics, but very great humil- 
ity in defining the various kinds of compe- 
tence and various kinds of emotional and 
impulsive characteristics upon which care- 
ful genetics research could be carried out. 
If our recognition of our ignorance is ex- 
plicit, the students of human genetics will 
more and more tend to work with us. Some 
of them, just about to do a beautiful study 
of tooth and bone deformation based on 
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elaborate pedigree charts, may even begin 
to plan research on neural and biochemical 
factors related to human personality. May- 
be we can work with them. If our recogni- 
tion of our ignorance about the interaction 
of genetic and environmental factors is ex- 
plicit, most social scientists, who today are 
regarded as hopelessly committed to a naive 
view of heredity, will begin likewise to work 
with us. If once it is clear that we are not 
only intellectually honest enough to recog- 
nize that we do not have a factual basis for 
a genetic program, but that we are con- 
cerned today primarily with the question 
of finding out how to go about studying 
the more basic individual differences among 
human beings, we shall find ourselves, I be- 
lieve, very soon in the possession of a much 
larger group of understanding friends with 
whom we can communicate. 

My plea then is for a genuine research 
program into a qualitative human genetics, 
in which there will be a frontal attack upon 
the problem of parent-child resemblance 
and other types of data which could help 
us to understand the more complex social 
attributes. This means the continuation 
of the types of statistical work already go- 
ing on in parent-child, sib-sib, twin-twin 
resemblance, etc. But it will mean also the 
development of a group of definite hypo- 
theses about human genetics which will be 
intelligible to, and can be improved by, the 
human geneticist, constituting a long-range 
research program both for deeper under- 
standing and for practical results, at the 
some time working hand in hand with the 
social scientists in the development of hypo- 
theses showing the relationships between 
human genetic attributes and various types 
of cultural factors in human development. 
When once a research program is estab- 
lished on a broad basis which can command 
the respect of both the biologically oriented 
and the socially oriented, we shall no longer 
need to plead simply for the improvement 
of better stocks but can formulate some- 
thing specific about the conditions under 
which specific desirable attributes might be 
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encouraged and ways in which the hypo- 
theses can be tested by fresh data. If we 
could give both the expert world and the 
public a series of tested hypotheses, the re- 
sults of which unambiguously show certain 
trends in human genetics now at work in 
society which are undubitably of great im- 
portance, we shall have done our major 
research job. 

The rest would be an educational job in 
which likewise we could have a part. We 
cannot, however, do our immense educa- 
tional job without first pointing to a series 
of significant and established principles 
which are of direct relevance to the prob- 
lem of genetic trends at work which are 
actually producing demonstrable psycho- 
logical and social trends. When such facts 
are at hand, they will begin more and more 
to have their deep impact. It is only the 
enormous importance of the facts about 
changes going on in the human stock that 
could warrant the enormously difficult and 
complicated research planning task to 
which I am inviting attention. 


GARDNER MurPHY 
The Menninger Foundation 


Human Genetics in the 
World Population Conference 


Two sessions of the Rome Population 
Conference in September of this year were 
devoted to human genetics. The first was 
on the subject, “Relation of Population 
Changes to the Distribution of Genetic 
Factors,” with Jan A. B66k and Curt Stern 
as joint chairmen. The second on the sub- 
ject, “Methods of Research on Relations 
Between Intelligence and Fertility,” with 
J. A. Fraser-Roberts as chairman. Twenty 
papers were prepared for these two ses- 
sions. The first meeting was divided into 
three sections, and the papers for each 
were ably summarized by Book, Penrose, 
and Stern. In preparation for the second 
meeting, a conference had been held in 
Paris under the auspices of UNESCO, and 





the papers presented in Rome reflected this 
preliminary work. Between two and three 
hundred people were present at the two 
meetings, and there were in all some forty 
people taking part in the discussions. 
The Scandinavian countries were repre- 
sented by Tage Kemp, Director of the Dan- 
ish government’s University Institute for 
Human Genetics; Karl Evang, Director 
General of Health Services in Norway; Jan 
A. Book, Assistant Director of the Swedish 
State Institute for Human Genetics; and 
Torsten Sjégren of the Psychiatric Clinic 
of the Karolinski Institute of Sweden. Ger- 
many was represented by Hans Nacht- 
sheim, Max-Planck-Insti- 
tute in Berlin; Italy by Luigi Gedda, head 
of the G. Mendel Institute of Medical 
Genetics and Twin Studies; Japan by Yo- 
shio Koya, Director of the Institute of 
Public Health in Tokyo. These names de- 
serve particular mention because they in- 
dicate the important place given to the 


Director of the 


study of genetic factors by the governments 
and universities of these countries. There 
were present able geneticists from Eng- 
land, France,. the United States, South 
America, and many other countries, but 
their governments and universities give far 
less recognition to the subject of human 
genetics. 

The Rome Conference developed a valu- 
able summary of presently accepted scien- 
tific knowledge. It will shortly be available 
in the reports and proceedings of the con- 
ference and should be required reading for 
everyone interested in man’s future. The 
ground it covers may be briefly reviewed. 

In the western European countries the 
increase of the life span from thirty or forty 
to around seventy years, together with the 
success of the antibiotics and immunization, 
has led to a great rise in the proportion of 
people suffering from hereditary defects 
and deficiencies. Large numbers of people 
who formerly died from environmental 
causes now survive and with advancing 


years develop the hereditary afflictions 
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which because of their late age of onset 
have undergone little contra-selection. It 
was agreed that the proportion of persons 
incapacitated by genetically based, severe, 
physical and mental deficiencies in Euro- 
pean and North American populations 
amounts to no less than 2 to 3 per cent at 
any given time, and several authorities 
held that the total morbid risk for severe 
genetic disorder is of the magnitude of 5 


to 10 per cent. New techniques of diagnos- 
ing carriers will add materially to the effi- 
ciency with which genetic disorders can be 
handled. 
parent that each individual is heterozygous 


It has become increasingly ap- 


for a number of recessive genes with unde- 
sirable homozygous effect. The positive 
identification of carriers will represent a 
great advance. 

In the western European countries the 
break-up of isolates is having important 
genetic consequences. (The term “isolate” 
is given to groups whose marriage circle is 
small, as indicated usually by the propor- 
tion of consanguineous marriages.) If we 
can judge by the example of France, the 
change to larger marriage groups has taken 
place with extraordinary rapidity since the 
mid-nineteen-thirties. This must result in 
at least a temporary decrease in many rarer 
genetic deficiencies, but this decrease will 
not take place with traits which depend on 
recessives with relatively high frequency 
or on dominant genes, nor will it result 
in any actual diminution in the number of 
pathologic genes scattered throughout the 
population. Indeed over the generations 
the proportion will increase until it again 
reaches an equilibrium between mutations 
and the loss of homozygotes. At the same 
time the break-up of isolates means a loss 
of adaptive gene combinations. This loss 
is considered difficult to evaluate. Research 
is needed on the physiological effects of 
race crossing. While the old isolates are 
breaking up, new isolates are being formed 
by the process of assortative mating in a 
mobile society. 
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Differential fertility appears to be de- 
creasing in western European countries 
owing to the wider use of family limitation 
practices. Fears of immediate decline in 
intelligence owing to differential fertility, 
or indeed of any decline at all, may be 
groundless, but there is some balance of 
probability in favor of the view that a 
genetic loss may be taking place—this be- 
ing masked by improvements in social and 
educational conditions and other factors. 

Recent discoveries with respect to the 
processes of selection for or against hetero- 
zygotes, as well as the previously known 
processes of selection for or against homo- 
zygotes, should warn of the pitfalls facing 
hasty generalizations with regard to the 
genetic results of present demographic 
trends. 

In European and North American coun- 
tries genetic disorders should be a major 
concern of public health authorities and 
medical research workers. In underde- 
veloped countries the measures, in order of 
significance should be these: (1) Reduc- 
tion of excess fertility, (2) control of in- 
fectious diseases and nutritional deficien- 
cies, (3) control of genetic disorders. 

In regard to nearly every aspect of hu- 
man genetics solutions of the nature-nur- 
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ture problems are of prime importance in 
reaching conclusions on the distribution 
of genes in the population. Twin studies 
are a most valuable method for the evalua- 
tion of the hereditary and environmental 
components of an unlimited range of 
traits. 

The following quotations are taken from 
the concluding remarks of the chairmen 
of these meetings, themselves eminent 
geneticists: 


“Were it not for man’s genetic diversity 
which, among other things, basically in- 
fluences individual mental aptitudes, 
pees would probably not occur. This 
road statement would, I believe, be ac- 
cepted by all authorities in the fields of 
biology and genetics. Man’s diversity in 
regard to his genetic potentialities has 
such far-reaching consequences that it 
should not and cannot be left to the con- 
sideration of only biologists and ge- 
neticists.”” 
“Present frequencies and distributions 
of human genes are the result partly of 
processes beyond the control of man, 
and partly of man’s voluntary actions 
and inactions. In an increasing manner, 
future frequencies and distributions will 
be predictable on the basis of human 
activities. This will mean increased re- 
sponsibility, since whatever we do or 
omit doing has its definite, unescapable 
consequences.” 





PREVALENCE OF GENETICALLY BASED PHYSICAL AND 
MENTAL DEFICIENCIES AND THE FREQUENCY OF 


RELATED GENES: 


Information on Population Groups and Methods of Investigation* 


B, HEREDITARY DISEASES and genetically 
based deficiencies we understand those 
which essentially depend on pathogenetic 
genes. In addition many defects and lesions 
occur only when a hereditary predisposition 
is present, but depend, to a smaller or 
larger extent, on environmental factors. 
There is a gradual transition from minor 
anomalies to proper abnormalities and dis- 
eases affected by heredity, which interfere 
with the free development of the individual 


by reduced capacity to work or invalidism. 


and a diminished chance of unchecked re- 
production. Some genetically based de- 
ficiencies manifest themselves from birth; 
others do not give rise to symptoms till later 
in life. Some are stationary or progressive; 
some show remission or may even, appar- 
ently at least, be completely cured. Many 
hereditary lesions do not respond to treat- 
ment; they can be checked only by means 
of genetic-hygienic measures; other geneti- 
cally based diseases are accessible to treat- 
ment which, however, only in some cases 
leads to complete restoration of health. 
The favorable results of treatment may, 
however, involve a rise in the prevalence of 
these diseases. Hence effective prevention 
is also important where these are con- 
cerned. 

The hereditary diseases are constantly 
arising through mutation; some of them— 
anomalies and less severe diseases—persist 
through many generations, while others, 
the more serious dominant defects and dis- 


*Presented at World 
Rome, September 1954. 


Population Conference, 


Tace_ Kemp 
Professor of Human Genetics 


University of Copenhagen 


eases, disappear very fast, after one or a few 
generations. It is supposed that a certain 
equilibrium exists between the mutation 
rate and the elimination of the pathological 
gene, on the whole keeping the frequency 
of a hereditary disease unaltered in the 
population. 

In this respect, however, a number of 
different factors are interacting. Any dis 
ease or any defect is the cooperative result 
of hereditary and environmental influences, 
and the same abnormality may be caused 
by one or several different genes or by non- 
genetic factors. 

Some lesions are chiefly due to heredity, 
each generally caused by a single pathologi- 
cal gene, arisen through mutation in the 
past, perhaps many generations ago, per- 
haps more recently. The acquired diseases 
on the other hand are principally caused by 
environmental factors. Between these two 
extremes lie the majority of lesions, for the 
production of which both genotypical and 
paratypical factors may assert themselves; 
they are dependent on a hereditary pre- 
disposition. 

Hereditary diseases are monomeric in 
many cases, though not in all, but are 
often also dependent on modifying genes, 
and always more or less dependent on the 
entire gene milieu. The hereditary lesions 
sensu strictiori are generally caused by what 
have been termed major mutant genes. Sev- 
eral hundred such genes have been identi- 
fied in man, producing definite defects and 
abnormalities, of course operating on the 
variable background of the other genes and 
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the environments. The hereditary diseases 
caused by major mutant genes are as a rule 
rare. 

Predispositions to diseases that in a great- 
er or lesser degree are hereditary must gen- 
erally be regarded as polymeric. They are 
graded characters dependent on many 
genes, which, when appearing alone, have 
but little effect. In some cases, probably, 
the so-called polygenes and supergenes are 
in action. Diseases of this type, as oligo- 
phrenia and cancer, may be caused by sev- 
eral reciprocally independent genes or by 
polymeric genes and by non-genetic influ- 
ences. Also the possibility of phenocopies 
and of cytoplasmic or maternal actions and 
of milk factors may in some cases be con- 
sidered. 

The future development and genetic 
composition of a human population are de- 
pendent on a variety of factors, hereditary 
as well as environmental, endogenous as 


well as exogenous. A very important group 
of these factors which determine the fate 
and survival of a race or a nation is com- 
posed of the hereditary deficiencies, abnor- 
malities and diseases occurring in the popu- 
lation. 


This is why the study of hereditary 
lesions is of so great consequence for popu- 
lation problems, human genetics, medical 
statistics, public health, clinical, preventive 
and social medicine, sociology and politics. 
In democratic countries during recent 
years, an increasing social consciousness has 
been manifesting itself, a growing feeling 
that society must make living conditions 
tolerable for everybody; this has necessi- 
tated the study of the hereditary diseases, 
and not least of their prevalence in the 
population. It is of importance to govern- 
ments and social authorities to know the 
number of people who, because of heredi- 
tary lesions, are socially incapacitated and 
have to be given social relief, to be treated, 
or to be placed in hospitals or institutions. 

Furthermore, the study of the frequency 
of defective traits is an essential part of 
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medical genetics. It is fundamental for in- 
vestigations on the significance of mutation 
as a cause of disease and on the way heredi- 
tary lesions arise through mutation; for in- 
vestigations on their mutation rate and on 
the manifestation, penetrance and expres- 
sivity of pathological genes; and for studies 
on the distribution of these genes through 
the generations in the various social strata 
and geographical localities. These processes 
are dependent on the effects of selection, as- 
sortative mating, intermarriage, isolates, se- 
lective emigration, immigration and depor- 
tation, race discrimination, differential fer- 
tility, genetic drift and other similar fac- 
tors. 

A human population is a living body, 
continuously changing in its composition, 
variable and inconstant, in progressive or 
retrogressive development, following the 
rules of natural selection and evolution, or 
doing away with these rules as a result of 
culture and civilization. Knowledge of the 
prevalence of conditions affected by hered- 
ity makes it possible to follow and control 
the development and the fluctuation of 
hereditary diseases in the population, and 
to check up on the behavior of these dis- 
eases down through the ages. 

Many attempts have been made, using 
various methods, to estimate the prevalence 
and incidence of hereditary defects and dis- 
eases in various countries or groups of 
populations; some information concerning 
the prevalence of hereditary diseases was 


‘obtained centuries ago through vital and 


medical statistics, and health services are 
still collecting material elucidating this 
question. Direct investigations concerning 
the problem have been carried out for the 
most part during the last fifty years, origi- 
nally on mental defects and diseases, but 
later within the whole field of medicine. 
Several methods have been used to in- 
vestigate the morbidity in the average 
population and to ascertain the amount of 
hereditary tainting, as, for instance, census 
investigations, sampling methods, morbidi- 
ty and hospitalization statistics, and medi- 





co-genetic registration. These methods may 
be used in various ways. 

Sampling methods are often applied 
combined with proband materials or pro- 
positi investigations; and it must be con- 
sidered whether the sample is representa- 
tive of the average population and fulfills 
certain assumptions with regard to selec- 
tion and composition. Census investiga- 
tions may include greater or smaller geo- 
graphical units, states, counties, municipali- 
ties, communities, islands, valleys and so 
on, or population groups delimited accord- 
ing to sex, profession, social class, race, na- 
tionality, etc. Various age groups may be 
examined, for instance, new-born, school- 
children, military conscripts or certain age 
classes; or mortality statistics may be used. 

The “prevalence” of a disease refers to 
the number of cases at a given time in the 
population, the “incidence” of a disease to 
the number of cases developing over a cer- 
tain period of time. Thus prevalence = 
incidence « length of illness. The inci- 
dence at birth can be estimated directly 
only for such hereditary diseases as are 
easily recognizable in new-born infants, 
e.g., grave physical defects. This is done 
simply by counting the number of infants 
born with the defect or the disease con- 
cerned within a certain group. Conclusions 
cannot be drawn, however, concerning the 
incidence of a disease in the population 
from the results thus obtained, because the 
mortality generally is higher in affected 
than in normal individuals. Harelip and 
cleft palate, for instance, occur in 0.15 per 
cent of all new-born infants, whereas the 
incidence in the total population is only 
about 0.1 per cent. Within the first year of 
life alone the mortality for infants with 
harelip and cleft palate is 25 per cent. 
Other lesions, e.g., congenital dislocation 
of the hip, are not always recognized at 
birth. The prevalence is therefore appar- 
‘ently higher in the total population than at 
birth. 

For the very few hereditary diseases 
where all or nearly all cases are hospitalized 
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or submitted to special public care direct 
estimation of the morbidity is, of course, 
possible without examination of the total 
population. But if all cases are known of 
blindness or deaf-mutism, for instance, the 
difficulty consists in distinguishing between 
inherited and acquired cases. 

A very elaborate method for calculating 
the incidence of hereditary diseases is that 
of procuring the date, by the aid of birth 
records, of all persons born, say 60 years 
ago, within a certain territory to get in 
formation on hereditary diseases both in 
those still alive and also in those who have 
died, and their ages at death. 

Consideration must be given to the fact 
that a group of hereditary diseases come on 
only within a certain age period, the period 
of manifestation or the risk zone (Gefdhr- 
dungszeit). This does not, of course, apply 
to congenital defects such as hereditary de- 
formities or oligophrenia. But many heredi- 
tary diseases, which to all appearance are 
not congenital, come on within a limited 
period later in life. Thus, the risk zone for 
schizophrenia is generally set between 21 
and 40 (or 16 to 50) years and for manic. 
depressive psychosis between 21 and 50 (or 
later). The great majority of the cases of 
Graves’ disease occur between the ages of 
20 and 55. Genuine epilepsy usually first 
manifests itself between 5 and 20 years. 
Regarding mental deficiency, all individ- 
uals who have completed their 10th year of 
life without displaying signs of this ab- 
normality are regarded as normal in statis- 
tical calculations of this kind. 

By determining the number of individ- 
uals within a group presenting a hereditary 
disease with a limited period of manifesta- 
tion, we get information on the prevalence 
of the disease in the population. As a rule 
it is, however, a matter of greater interest 
to find the probability of each individual 
getting the disease if he lives through the 
whole risk zone, i.e., to find the morbid risk 
(or the morbidity risk or the expectancy, 
Krankheitserwartung) for the disease con- 
cerned in the population. But in calculat- 
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ing the morbid risk, consideration must be 
taken both of the age at onset of the disease 
and the age distribution in the group ex- 
amined. In the individuals who have not 
yet reached the risk zone, all have a full 
chance of getting the disease later in life. 
Those who are in the midst of the manifes- 
tation period have a certain, though small- 
er, chance of getting the disease, decreasing 
with increasing age; and only for those who 
are old enough to have passed the entire 
risk zone is the morbid risk nil. The mor- 
bid risk may be calculated as the cumula- 
tive incidence of the disease for all age 
groups until the end of the period of mani- 
festation. 

During recent years new possibilities 
have been created for investigations on the 
frequency of hereditary diseases in the 
population in countries or regions where a 
medico-genetic or genetic-hygienic registra- 
tion has been established. A Medico-Ge- 
netic Registry includes a systematic regis- 
tration or card-index covering all the pa- 
tients in the country who are afflicted with 
a serious hereditary affection, and also their 
families. Such registers have been made in 
small districts in various countries. In Den- 
mark, however, a genetic-hygienic register 
exists covering the whole country. It is kept 
in the University Institute for Human Ge- 
netics in Copenhagen. 

At present about 200,000 patients and 
their families are registered in the registry, 
and every year several thousands are added. 
The registry forms the starting point for 
more thorough studies into the inheritance 
of the various lesions and diseases. The 
procedure then is as follows: The physician, 
who is trained as a specialist in the field 
concerned, makes a thorough investigation 
of the individual patient having the dis- 
ease or lesion in question, and for the more 
rare diseases it is attempted as far as possi- 
ble to compute all cases of the disease in 
the country; for more common lesions it is 
generally not possible to accomplish a com- 
plete census and then a representative sam- 
ple is collected. In this way more or less 
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thorough information concerning the fre- 
quency of several hereditary lesions in the 
Danish population is obtained, and some 
of the results will be mentioned in the fol- 
lowing sections. 
Knowledge of the prevalence of a heredi- 
tary disease does not permit direct conclu- 
sions to be drawn concerning the frequency 
of the corresponding genes. But this can be 
calculated from the morbidity or the mor- 
bid risk if the mode of transmission of the 
disease is monogenic, and it is inherited ac- 
cording to Mendel’s laws, if we know the 
penetrance of the gene, and on the assump- 
tion of random mating. 
If we call a dominant gene D and the re- 
cessive allelomorph R, and if the gametes 
containing D and R, respectively, occur at 
the frequencies d and r (d + r = 1), we 
know the following. 
Frequency of RR in per cent = 1? « 
100, r = \/RR : 10 

Frequency of DR in per cent = 2 dr x 
100 = 20\/RR — 2RR 

Frequency of DD in per cent = d? x 
100 = 100 — 20\/RR + RR 

The frequencies of the genes d and r can 
be calculated from these formulae, if we 
know the percentage frequency of RR or 
DD. Table 1 can be calculated by means 
of this formul » 

If those having the recessive character 
are very few, then the heterozygotes will be 
proportionally very common. If the fre- 
quency of a recessive disease, for instance, 
is 0.1 per cent, then, as Table 1 shows, 6.12 
per cent of the population must be hetero- 
zygotes; and if the frequency is | per cent, 
18 per cent are heterozygotes. 

It appears further from Table 1 that 
dominant diseases nearly always occur in 
the heterozygous form. If the frequency of 
a dominant disease is 1 per cent, which is 
relatively high, it is present in the homozy- 
gous form in only | out of about 40,000 
cases. In cases of rarer dominant diseases 
the homozygous form is still more excep- 
tional. These calculations apply, however, 
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TABLE 1 
RECESSIVE DOMINANT INDIVIDUALS WITH 
HOMOZYGOTES HETEROZYGOTES HOMOZYGOTES DOMINANT CHARACTER 
Zygotes: RR DR DD RD + DD 
Frequency: 2 2 dr d2 1 — 
or oy _ or — 
° /o /0 0 
0.01 1.98 98.01 99.99 
0.1 6.12 93.78 99.9 
1 18 81 99 
10 43.2 46.8 90 
25 50 25 75 
99 1 


only on the assumption of random mating, 
which hardly ever occurs in human popula- 
tions. 

More than 500 hereditary defects and dis- 
eases are today known in man, and not less 
than 2 to 3 per cent of the population 
suffer from severe hereditary affections. An 
enormous number of publications have ap- 
peared concerning the prevalence of these 
deficiencies in the various countries all over 
the world. Summaries of reviews are given 
in the publications indicated in the litera- 
ture list. 

Some of the results concerning the pre- 
valence of various genetically based de- 
ficiencies are mentioned below. It has to 
be emphasized, however, that the _possi- 
bilities for comparing the various calcula- 
tions and investigations are limited, owing 
to differences in the methods employed and 
the varying qualifications of the investiga- 
tors; to this may be added the uncertainty 
of diagnosis. Furthermore the individual 
types of diseases are in many cases difficult 
to define, and often they do not constitute 
etiological entities. 

The prevalence of deaf-mutism (con- 
genital and early deafness) varies with time 
and place. It ranges from 0.04 to 0.09 per 
cent, slightly higher in males than in fe- 
males. In England and Wales (1937) 0.08 
per cent was counted, in France (1926) 
0.046, in Germany (1925) 0.059 in males 
and 0.050 in females, in U.S.S.R. (1926) 
0.083 in males and 0.074 in females, in 
Sweden (1930) 0.095 in males and 0.079 in 
females, in U.S.A. (1930) 0.047 in males 
and 0.046 in females, and in Denmark 


0.000025 l 


(1940) 0.046 per cent in males and 0.040 
per cent in females. 

Statements concerning the proportion of 
hereditary cases differ considerably, ranging 
from 10 to 80 per cent. In Denmark (1940- 
45) about half the number were cases of 
hereditary deaf-mutism (0.02-0.03 per 
cent), most of them sporadic-recessive deaf- 
mutism, and only a few cases (less than 5 
per cent) heredo-labyrinthic deaf-mutism. 
Retinitis pigmentosa occurred in about 6 
per cent of deaf-mutes. The proportional 
frequency of endogenous deaf-mutism—the 
percentage of hereditary cases among the 
total number of deaf-mutes—must be ex- 
pected to increase considerably in the fu- 
ture. The same holds true as regards other 
deficiencies, as for instance, blindness and 
oligophrenia. The exogenous cases are de- 
creasing; the endogenous remain constant 
or are even increasing as a result of the 
progress of civilization. 

The prevalence of blindness varies from 
one country to another. At present it is 
about 0.05—0.06 per cent in many countries; 
in Denmark in recent years more than half 
the cases are hereditary. It is particularly 
the exogenous blindness which varies in 
frequency according to time and place. 
The prevalence of several hereditary eye 
diseases has been estimated recently as fol- 
lows, congenital aniridia 0.001 per cent; 
iridochoroidal coloboma 0.024 per cent; 
congenital hydrophthalmos 9.008 per cent; 
glaucoma 0.055 per cent; retinitis pigmen- 
tosa 0.005-0.02 per cent; partial color 
blindness in males 7 per cent, in females 
0.4 per cent (in Eskimos in East Greenland, 
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1952, 2.5. per cent in males, 0.4 in females, 
a small sample, in West Greenland 6.8 
per cent in males, 0.8 in females, in In- 
dians 1, 1-2,4 per cent and in Chinese 5 per 
cent) ; total color blindness 0.0003 per cent 
in total population, but in a small isolate 
group | per cent. 

The prevalence of congenital malforma- 
tions varies somewhat from country to 
country. In the state of Rhode Island the 
incidence at birth from 1936-52 was for 
anencephalus 0.193 per cent; for spina bi- 
fida 0.253 per cent; for hydrocephalus 0.09 
per cent. Other prevalences (partly from 
recent Danish investigations) are harelip 
0.07 per cent (incidence at birth 0.11 per 
cent) ; isolated cleft palate 0.03 per cent (at 
birth 0.04); congenital dislocation of the 
hip 0.15 per cent; chondrodystrophy 0.002 
per cent (at birth 0.01 per cent); osteo- 
genesis imperfecta at birth 0.002 per cent; 
hypospadia in males 0.3 per cent. 

As regards the prevalence of mental de- 
ficiency great variations of from 0.8 to 3 or 
4 per cent appear in the results of the vari- 
ous investigators according to definition 
and methods. In Denmark (1940) the pre- 
valence of feeble-mindedness (including 
idiocy, imbecility and debility (morons) ) 
was 1.3 per cent (1.0 per cent for hereditary 
cases, 0.3 for non-hereditary). Idiots com- 
prised 0.1 per cent, 0.2-0.3 per cent im- 
beciles; 1.7 per cent were mentally retarded. 
Prevalence of Mongoloid idiocy was 0.025 
per cent (at birth 0.15 per cent). 

For other frequencies of diseases affected 
by heredity (chiefly according to recent 
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investigations in European countries) the 
following may be cited: schizophrenia 0.3 
per cent (morbid risk 0.9 per cent); 
manic-depressive psychosis morbid risk in 
males 1.0, in females 2.2 per cent (in a 
North-Swedish population the prevalence 
and the morbid risk of schizophrenia were 
three times as high as indicated above, and 
manic-depressive psychosis was extremely 
rare). The total psychosis expectation up 
to 55 years is about 3 per cent in men and 
5 per cent in women; mentally abnormal 
evt. periodically in the age range of 10-55 
years were 12 per cent. The morbid risk for 
epilepsy is about 0.3-0.5 per cent (or high- 
er). The prevalence of diabetes mellitus is 
0.5-1.0 per cent, and the morbid risk in 
males 1-5 per cent and in females 2 to 7 
per cent; the prevalence of hemophilia was 
0.002 per cent in males. 

In conclusion, the significance of knowl- 
edge concerning the frequency of defective 
traits for all studies and investigations of 
population problems should be empha- 
sized. 
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IN POPULATION STUDIES* 


I N THE PAST 50 years there have been in- 
numerable investigations of the intelligence 
test scores of population samples such as 
different national or racial groups, also of 
subgroups within populations, such as chil- 
dren of different social class, or from fami- 
lies of different size. Though the investiga- 
tors’ aim has usually been to compare the 
innate intellectual capacity of these groups, 
they have become increasingly aware that 
their test results might be affected by cul- 
tural or environmental differences. As early 
as 1923, Gordon showed that valid compari- 
sons of normal English children and of 
canal-boat or gipsy children on the Binet 
test were distorted by the latter’s lack of 
schooling. Much controversy was aroused 
by the Army Alpha and Beta testing of 
American recruits in 1917-18 when it was 
pointed out that the differences between 
the scores of men of different national de- 
scent might be due, not to genetic factors, 
but to the differing socio-economic and edu- 
cational advantages of these populations. 
More recently the Iowa investigators, Ber- 
nardine Schmidt and other American psy- 
chologists, have published evidence of very 
large effects of early upbringing and of edu- 
cation on the I.Q.: while Eells, Havighurst 
and Davis have claimed that most group 
test items give marked advantage to chil- 
dren of superior social class. Though these 
views, together with the Communist con- 
demnation of intelligence tests, may be ex- 
agerated, even the more cautious students of 
the heredity-environment problem, such as 
Burks and Burt, admit that environment 
may accourt for roughly a quarter of the 
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variance in scores on reliable tests like the 
Stanford-Binet. Unfortunately, genetic 
population differences are usually quite 
small, hence even a minor cultural differ- 
ence may seriously distort, or obliterate, a 
genetic one. Consider, for example, the 
Scottish mental surveys of 11-year-old chil- 
dren in 1932 and 1947. A decline of about 
1 point of 1.Q., attributable to the greater 
fertility of the least intelligent families, 
might have been expected over this period. 
Actually a rise occurred in mean group test 
score, and this was plausibly interpreted as 
due largely to the greater familiarity of 
most Scottish children with such tests on 
the second occasion. Representative sam- 
ples were also tested with Stanford-Binet 
and/or Terman-Merrill, that is, individual 
tests which were probably not influenced 
by this increase in test sophistication. Yet 
even here no decline was found; the two 
population means were almost identical. 
Numerous possible explanations have been 
discussed, but the simplest one is that a 25 
per cent impregnation of test results with 
environmental components might be sufh 
cient to invalidate the predicted decline. 
The conditions of upbringing and the 
intellectual de 
velopment that the average child gets in 


amount of stimulation of 
large families might account for the ob- 
served difference of about 10 LQ. points 
between only and 2-child families on the 
one hand, and children of families of 8 
and over on the other. My colleague, Mr. 
C. Bibby has calculated the effects on the 
mean I.Q. of the next generation and has 
shown that the anticipated drop of about 
2 points might be halved, or wiped out alto 
gether, or even that a slight increase might 
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occur, depending on the strength of this 
adverse environmental effect. I do not sup- 
pose myself that this is the whole explana- 
tion, but I do hold that our present tests 
cannot provide direct proof of the existence 
of genetic family differences. 

Now this figure of 25 per cent still im- 
plies that the major differences between 
children of high and low I.Q. are innately 
determined within any one cultural group, 
such as the British or the American whites. 
But it is almost certainly an underestimate 
when cultural differences are greater, as be- 
tween British whites and African Negroes, 
or even between British adults who have re- 
ceived advanced secondary or tertiary edu- 
cation and those who left school at 14 or 15. 
I have recently published strong evidence 
of greater environmental effects on intelli- 
gence tests among young adults and have 
shown how largely their performance de- 
pends on the quality and quantity of edu- 
cation and the stimulating or depressing 
nature of their intellectual environment 
during adolescence. In other words, genetic 
influences are predominant only so long as 
the childhood environment and primary 
schooling are relatively homogeneous or 
standardized for all members of the popu- 
lations being tested. This means that most 
national or racial comparisons are entirely 
illegitimate, since there are such wide cul- 
tural differences in the childhood intellect- 
ual stimulation and the schooling that dif- 
ferent countries provide. Anthropologists 
such as Nadel and psychologists with ex- 
perience of race differences like Biesheuvel 
have further pointed out the effects of moti- 
vation and attitude to taking tests. Such 
factors can generally be ignored in testing 
children in our Western civilization, since 
they are all brought up at school to give 
oral or written answers to questions set by 
adults, and to work quickly at intellectual 
tasks on their own. But the cultural pattern 
is often very different in, say, Africa or 
aboriginal Australia. The attitude to work- 
ing at speed may be absent, and the ac- 
cepted method of tackling problems may 
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be group discussion rather than individual 
effort. Thus their performance on Euro- 
pean or American-made tests is likely to be 
hopelessly unrepresentative. 

Far too many psychologists have sup- 
posed that by substituting pictorial, non- 
verbal or performance tests for verbal 
group or Binet tests, they could eliminate 
environmental influences. It is surely obvi- 
ous that children of superior social class 
gain far more experience with blocks, pic- 
tures and the like than those of lower class, 
and that there are still greater cultural dif- 
ferences in reactions to such materials be- 
tween primitive and civilized communities. 
Nadel and Biesheuvel supply many illus- 
trations of this. In my own research with 
recruits there was no indication that the g 
or general intelligence factor measured by 
a non-verbal test of the Matrices type was 
any less dependent on education than that 
measured by verbal tests, nor any less cor- 
related with family size. When such non- 
verbal or performance tests do show smaller 
differences than verbal ones between groups 
with different upbringing, it is likely that 
they are either less statistically reliable tests, 
or else that they measure a mixture of other 
abilities — spatial, manual, etc. — besides 
general intelligence. 

The views that I have stated so far may 
sound very disheartening, but actually they 
imply, not that all population studies of 
intelligence are invalid, only that very 
much greater precautions are needed than 
have usually been taken in the past. More- 
over they do not affect the use of tests for 
predictive or other purposes within any one 
cultural group. Take for example the selec- 
tion of bright children for advanced sec- 
ondary education in Britain, or of “intelli- 
gent” recruits for specialist jobs in the 
Armed Forces. It does not matter if their 
test scores are somewhat dependent on so- 
cial background and education, since on 
the whole the better-class and better-edu- 
cated individuals also do better at sec- 
ondary school work or in complex occupa- 
tions than do the less privileged. Thus even 









if it were possible to devise tests which 
really measured innate potentiality, they 
would actually give poorer predictions than 
those we employ at present. 

But our conclusions do mean that the 
search for “culture-free” tests is illusory. 
Even if we attempted to discover some in- 
tellectual skill new to both cultures that we 
wished to compare—say the learning of 
Esperanto or calculus—the relative levels 
that they reached would still depend as 
much on the similarity of this skill to their 
own cultural habits as on their basic intelli- 
gence. However some progress might be 
made in the direction of culturally inter- 
mediate tests. According to Shimberg, if 
words 
and situations familiar to rural children, 
such children do better on them than do 


mental tests are constructed from 


urban ones, although normally inferior on 


more conventional, presumably urban- 
loaded, tests. No one has tried applying to 
British or Americans a test designed by 
Australian aboriginees to suit the ways in 
which aboriginees normally express their 
intellectual But it 


probably be wiser to take pairs of groups 


capabilities. would 
whose divergences were less extreme, and 
then to attempt to arrive at a test which 
both. Careful 
pological investigation would be needed 


would be fair to anthro- 
first to discover the forms taken by the 
most complex intellectual functions in each 
group. We must realize that intelligence 
itself is a different entity in each group. 
True, it is limited by some universal in- 
nate potentiality (which we have no means 
of measuring), but the way it realizes or 
manifests itself depends on the group's 
values and ethos. Thus although Western 
civilization values highly symbolic reason- 
ing, and this activity provides scope for our 
most highly saturated g tests, another 
group’s intellect might be most fully ex- 
tended in a very different field of activity 
—say religious rituals, hunting or farming. 
It would be necessary then to devise tests 
within this field, and by means of factor 


analysis to arrive at the structure or make- 
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up of the Highest Common Factor or g in 
the group's abilities. But if the cultures 
were not too dissimilar, tests might be 
found which had good g loadings in both. 
I would suggest tentatively that one of the 
most fruitful types of test for spanning a 
variety of cultural groups might be oral 
directions. It is a pretty universal activity 
to give verbal instructions and orders for 
the carrying out of complex tasks, and such 
directions can be expressed in very simple 
language which need be little affected by 
differences in schooling. Anthropologists 
might indicate to us a number of other 
which 
would better repay exploration than the 


widespread values and _ activities 
popular pictorial, diagrammatic, maze, or 
formboard tests. 

I doubt whether this approach could 
readily be extended to comparisons of sub- 
groups within a culture, such as members 
of different-sized families. Eells’s and others’ 
attempts to arrive at tests unaffected by so 
cial class do not seem very promising, and 
they ignore the well-established existence of 
genetic class differences. Conceivably a so- 
cial psychologist or anthropologist might 
construct new intelligence tests which re 
flected Western This 
might be easier if he himself was, say, of 


lower-class values. 
Oriental origin, so that his own outlook 
would be less impregnated with our upper 
class values. But the alternative, and more 
fruitful, approach is to.control or match 
cultural differences between sub-groups 
(much as Chronological Age has normally 
been matched in all investigations of chil 
dren’s intelligence). Numerous research 
studies such as Burks’s and Leahy’'s, Van 
Alstyne’s and Hebb’s, indicate the factors 
providing intellectual stimulation in early 
childhood held 


stant—time given by adults to conversation 


which need to be con- 
and play with children, vocabulary level 
and rationality of adults, provision of play 
materials and books, goodness of schooling, 
and motivation towards doing tests. By ap- 
plying a carefully constructed rating scale 
of these relevant environmental influences, 
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it should be possible to match, say, families 
of 2 and 4, or of 5 and 9, children; though 
we could hardly hope to equate families of 
1 and 12 children. Adjacent social-class 
groups might be similarly compared. In 
actual practice, covariance 
would obviate the need for precise match- 
ing. The trouble is, however, that this 
procedure would probably over-compen- 
sate; for only the genetically more intelli- 
gent large families might provide as good 
environmental stimulation as small fami- 


analysis of 
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lies. We seem then to be forced back to the 
technique of researches such as Lawrence’s, 
where orphaned children who were brought 
up in the same institutional environment 
did show differences in 1.Q. which corre- 
lated to a small extent with the social class 
of their fathers. I would conclude, then, 
that the most rigorous investigations of 
fertility problems should be based on or- 
phans or foster children whose true parents’ 


families differed in size. 
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takes pleasure in announcing 
the November, 1954 issue 


The International Issue on the Family 


Under the editorship of William Fielding Ogburn, distinguished authors de- 
scribe and analyze family life in 15 countries or areas of the world: The Arab 
world, the Balkans, Brazil, China, England, France, India, Israel, Italy, Japan, 
Mexico, Russia, Scandinavia, Siam, and the United States. 


The authors are residents of the different countries or have lived or studied there. 
Single copies $2.00; Bulk orders of 10 or more $1.50 each. 
Reserve your copy of this pioneering comparative study of the family by writing: 


The National Council on Family Relations 
5757 South Drexel Avenue 


Chicago 37, *U. 











DISTRIBUTION OF GENES AFFECTING 


CHARACTERISTICS OF THE POPULATION 


Probable Trends* 


L, HAS NOT BEEN possible to clarify the 
mode of inheritance in many diseases, but 
considerable progress has been made by 
concentrating upon determination of the 
morbidity risks in the general population 
and in different categories of relations to 
probands with the same or another disease. 
In this way it has been possible to deter- 
mine empirical risk figures, giving a quan 
titative picture of the heredity for a certain 
disease or affording a numerical index for 
the connection between different diseases. 

In studying the way in which changes in 
the gene-mass and its distribution affect the 
characteristics of the population, different 
viewpoints may be applied: 

!. From a purely biological viewpoint 
interest is concentrated upon reproduction, 
i.e., the way in which the gene-mass is 
changed from one generation to the other. 

2. From a general medical and demo- 
graphic viewpoint interest is focused also 
upon the structure and distribution of the 
gene-mass in the population and upon the 
effect exercised by the genes. 

Thus, the generation is the time unit for 
the gene-mass in reproduction. In consid- 
ering the effect of the gene-mass, however, 
a much shorter time unit often has to be 
used. In other words, changes in the gene 
mass and its distribution are measured 
purely biologically by comparing a certain 
reproducing generation with the next re- 
producing generation. The gene-mass in the 
population, however, may be changed in 
other ways, e.g., by an increase in the mean 
expectation of life; and the effect produced 
by the genes may be changed by medical 


advances, shifting social conditions, etc. The 


*Presented at the World Population Conference 
Rome 


September 1954 


TorsTeEN SJOGREN 
Caroline Institute 
University of Stockholm 


latter changes may take place relatively 
quickly, and all these circumstances must of 
taken when 


course be into consideration 


attempting to assess probable trends. 

In investigating the mode of inheritance 
in special diseases and anomalies, isolate 
research has been of great importance. In 
delimited groups or communities that are 
not too large a certain gene may by chance 
be considerably more frequent than is pos 
sible in a larger population. Through the 
inbreeding occurring in an isolate, there is 
a more pronounced homorygotization. In 
morbid states that 
different there is 


may be provoked by 


genes, more chance in 
isolates of finding clinical entities that at 
least, on the whole, have the same genetic 
background. 

The successive breaking up of isolates, 
whether geographical or social, implies a 
certain drawback from the viewpoint of 
human genetic research. It is, however, 
worth pointing out that it affects the com 
position of the total gene-mass only to a 

The effect will be, 
heterozygotization 


relatively slight extent 
first, an increased 
thus there will be an increase in frequency 
for dominant qualities though this grad 
ually becomes successively weaker. In rare 
malign recessive genes the effect may rela 
tively be very strong. The breaking up of 
isolates here produces an effect that over 
shoots the mark. In the long run, however, 
if other compensating factors do not ap 
pear, an increase in the frequency of the 
disease in question must be expected until 
a new equilibrium is reached. 

With certain genes an effect may be pro 
duced similar to that due to the breaking 
up of isolates simply because the popula 
learns how the exercise their 


tion genes 
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effect. Thus, those who know that they may 
be carriers of a malign recessive disposition 


will tend to avoid marriage with blood rela- 
tives or other suspected carriers. An inter- 
esting instance of this is that Lundborg’s 
great investigation on myoclonic epilepsy 
resulted in the disease practically disappear- 
ing from the population. 

The majority of hereditary malign dis- 
eases in their expressed form entail a bio- 
logically conditioned reduced fertility as 
compared with that in the general popula- 
tion, either because there is excess mortality 
before or during the fertile age or because 
the disease in itself prevents marriage or 
makes it more difficult to get a partner. In 
diseases comparatively the 
population there is often fairly precise com 
pensation provided for this anti-selection 
by factors tending in the opposite direction, 
chiefly pressure of mutation or differential 
fertility, which implies that carriers have a 
higher reproductive rate than noncarriers. 
In certain cases compensation may also be 
provided, at least for a time, by assortative 
mating. 


common in 


It has been asserted in some quarters that 
fertility is negatively correlated with intelli- 
gence, at least within a certain range; in 
other words that individuals with a level of 
intelligence somewhat below the average 
are supposed to have higher fertility than 
those with average or above-average intelli- 
gence, and that this causes, on the grounds 
of heredity, a successive lowering of the 
average level of intelligence. There is no 
doubt that for certain special groups or 
populations it has been possible to prove 
differences in fertility of the kind here re- 
ferred to, but the problem is extremely 
complicated. The reduction in the birth 
rate that has characterized practically all 
western countries during this century has 
taken a different course in various strata 
of society. On the whole it may be said that 
the reduction has occurred earlier at the 
socially, economically, and educationally 
higher levels. Because of this, however, one 
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should not jump to any hasty conclusions 
for the future. Furthermore, an undeniable 
tendency in the opposite direction must not 
be overlooked when we come to the very 
low levels of intelligence. Both before and 
during the fertile age low-grade oligophren- 
ics have a markedly heightened mortality, 
and on an average their reproduction is 
considerably lower than that of the rest of 
the population. 

Differential fertility is of importance in 
another, and in a certain way very essential, 
respect. The genes which happen to be 
represented in individuals with numerous 
descendants will of course have increased 
frequency. If any delimited population is 
analyzed and compared with the popula- 
tion from which it derives for a sufficient 
number of previous generations, many in- 
dividuals are found in the earlier popula- 
tion who are not represented at all by de- 
scendants, whereas other individuals have 
a large number of descendants. If one 
considers here a gene difference selected 
in advance, it is to be expected—if the 
population is fairly big—that the fre- 
quency will not differ too much in the new 
population from what it was in the old 
population. Here, however, many tens of 
thousands of gene differences are con- 
cerned, and it is thus obvious, statistically, 
that there will be very great displacement 
of a number of them. Even if, in relation 
to the total number of genes, only a rather 
small number of gene differences give rise 
to diseases and anomalies, the effects must 
not be overlooked that may be caused by 
displacement of this kind, e.g., in respect ta 
changes of the gene-milieu that are neces- 
sary for the expression of a certain major 
gene. 

For a general assessment of trends it is 
important to note that if the effect of malig- 
nant dominant genes manifests itself at a 
relatively early age, these are exposed to a 
strong anti-selection. Even if by chance the 
genes gain wider dissemination in one way 
or another, the anti-selection will soon 





bring the frequency back to what cor- 
responds to the pressure of mutation and 
the differential fertility. The only possible 
alternative is that the effect of the gene is 
successively weakened. Now for a gene with 
a certain effect to influence the characteris- 
tics of the population, it is not merely neces- 
sary that the gene shall have a certain fre- 
quency, which changes in the course of 
time, or that the distribution of the genes 
shall be changed. A further essential is that 
the gene shall have an effect that finds ex- 
pression. To take as an example the mono 
hybrid dominant genes for congenital dys- 


lexia: it is almost a truism to point out that 


changes in the frequency of this gene are 


without significance in a population of 
illiterates, whereas such changes will be- 
come clearly apparent in a population in 
which literacy is the rule. But from a broad 
viewpoint such changes are not inconse- 
quential. It may, for instance, be observed 
that the successive urbanization of modern 
times entails consequences of a similar kind. 
In a non-industrialized community certain 
forms of high-grade oligophrenia imply 
only a moderate social handicap. In such a 
community there are a sufficient number of 
occupations of such a nature that these oli- 
gophrenics are able to make a productive 
contribution. But the more industrialized 
the community becomes, the more such 
tasks are eliminated, and it is often a great 
problem to find a suitable occupation for 
these persons. It may be said, therefore, that 
these forms of oligophrenia—without any 
genetic change or any change in the clinical 
picture having taken place—have acquired 
an increased malignity. This trend may be 
expected to be accentuated further in pro- 
portion as manual labor is replaced by ex- 
pensive and complicated machinery. Simi- 
larly, successive urbanization and the grow- 
ing influx of female wage-earners on the 
labor market have brought about changes 
in the need for hospitalization or other 
medical care for certain categories among 
the sick. Further, the effect of the genes 
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may be influenced by medical advances 
without this entailing any change in their 
frequency and distribution, inasmuch as 
such advances shorten the duration of hos- 
pitalization or, in the most favorable cases, 
prevent the occurrence of the disease. But 
medical progress may also have a direct 
effect upon the composition of the gene- 
mass. Perhaps the best instance of this is 
diabetes mellitus, where the discovery of in 
sulin will necessarily bring about a succes 
sive increase in the frequency of the gene 
or genes responsible for this disease. 

There are diseases where the frequency 
is connected with the mother’s age at the 
child’s birth. This applies to mongolism. 
Whether this disease is genetically condi 
tioned or not, it is to be expected that the 
reduction in the number of children per 
family will cause a reduction in its [re 
quency. 

For the very important diseases in the 
group of major psychoses, as also for the 
great majority of cases of low-grade oligo 
phrenia, it has been clearly shown that 
hereditary factors play a considerable rdle. 
The mode of inheritance, on the other hand, 
has not been elucidated, which is largely 
due to the fact that we are dealing here 
partly with heterogeneous groups which at 
the present stage of scientific development 
cannot be clinically differentiated from one 
another. The morbidity risks both for the 
major psychoses and for low-grade oligo 
phrenia are, however, so high that the ran 
dom effects for the frequency of the condi 
tioning genes cannot be very great. On the 
whole the breaking up of isolates cannot 
have any marked quantitative effect as re 
gards the frequency of the major psychoses 
in the population. 

Quantitative effects which cannot direct 
ly be said to be genetically conditioned 
must, however, gradually emerge as regards 
these diseases, especially on account of the 
successive increase in the mean expectation 
of life. We may, for instance, definitely ex- 
pect that the frequency of senile psychoses 
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MAIN DIAGNOSIS 


Men 


Psychoses: All forms 4.7 
Schizophrenia 1.6 
Manic-depressive 0.9 
Senile 0.6 
Presenile 0.7 

Low-grade Oligophrenia 1.0 


will increase in the population in propor 
tion as there is an upward displacement of 
the preponderant age groups. But it is not 
likely that this increase will give rise to any 
effect worth mentioning for the reproduc. 
tion of the genes conditioning this disease. 
For the affected persons have already passed 
the fertile age, and it seems extremely im 
probable that the outbreak of the disease 
should cause a tendency to reduced fertility 
in offspring and other relatives who are stil! 
able to reproduce. 

Morbidity risks for the major psychoses 
and low-grade oligophrenia in the general 
population are shown in Table 1, which 
also gives figures for excess mortality. These 
figures are based upon the results of a popu- 
lation study and family investigation of a 
West Swedish rural population which may 
be regarded as rather typical for the Swed- 
ish country districts. The investigation cov- 
ers a long period of time (1900-1944) for a 
population of about 25,000 inhabitants. A 
part of the investigation, dealing with— 
inter alia—methods, material, and mortal- 
ity and morbidity risks in the general popu- 
lation, is already complete; in a later part, 
which will be published soon, the authors 
(Torsten Sjégren and Tage Larson) discuss 
the results of the family investigation of 
morbidity risks for parent and sibs of psy- 
chotics and oligophrenics and give a clini- 
cal and genetic analysis of the material. 

The investigation shows an increased fre- 
quency of consanguineous marriages among 
parents of low-grade oligophrenics as com- 
pared with the corresponding frequency in 
the general population of the area. No such 
increase, on the other hand, was observed 


Aggregate morbidity-risk up to 
80 years of age in the general 
population, %, 


TABLE | 


Remaining mean expectation of 
life compared with that for total 
popuiation of Sweden, ° 


Women Women 


5.7 67 
1.6 63 
1.2 9 91 
0.8 60 
1.0 j 67 
0.75 70 


among the parents of psychotics. There 
should thus be reason to expect that the 
successive increase of migration and the 
thereby conditioned reduction in the fre- 
quency of consanguineous marriages will 
bring about a trend of lower frequency of 
low-grade oligophrenia for a number of 
future generations. 

As may be seen in Table 1, there is a 
very considerable excess mortality for both 
schizophrenia and low-grade oligophrenia. 
The same applies to senile and presenile 
psychoses, but this has, as has already been 
mentioned, scarcely any real genetic effect. 
For manic-depressive psychosis, on the 
other hand, the excess mortality is relative- 
ly inconsiderable. As regards schizophrenia 
and oligophrenia, the early onset and the 
excess mortality in themselves imply a 
strong anti-selection. This is accentuated 
by the high degree of social and medical 
incapacity caused by these diseases. 

From many viewpoints schizophrenia 
may be designated as one of the severest 
of all diseases. Of the total number of beds 
in somatic and mental hospitals and 
asylums in Sweden (around 110,000 for a 
population of 7.1 millions), about 25.000, 
or 22 per cent, were occupied by schizo- 
phrenics in the year of 1951. The trend to 
be expected here is thus of great impor- 
tance. A very interesting development has 
taken place in Sweden in regard to the 
number of first 1931-1935, 
1936-40, and 1941-45, the numbers were 
1,666, 1,771, and 1,280 as against a total 
number of first admitted psychotics, 4,576, 
5,455, and 5,392, respectively. This cannot 
be due to any change in diagnostic prin- 


admissions 
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ciple. On the strength of these figures one disease has not been clarified, however, it 
would be inclined to draw the conclusion would be presumptuous to draw any defini- 
that the trend for schizophrenia is succes- tive conclusions from this series of figures 
sive reduction in the frequency of new for the present. 

cases. As the genetic background for this 


GENETICISTS AND POPULATION STUDIES 


“Several years ago I attended a Milbank Symposium concerned 
primarily with family studies as a method of public health re- 
search (1951 Annual Conference, Milbank Memorial Fund). 
I went there expecting to meet a good many of my fellow ge 
neticists here today and was somewhat taken aback to discover I 
was the lone representative of our discipline. It was quite educa- 
tional for a geneticist to see how many ways it was possible to 


study families in a non-genetic fashion, and also the magnitude 
of some of the studies in progress. I think it important that we 
realize that the epidemiologists and the physicians interested in 
health insurance plans who have been the prime movers behind 
many of these projects have a lot of very real problems they are 
trying to get at. Furthermore, the individuals comprising the 
populations under investigation in these family studies will not 
accept an unlimited intrusion into their private lives. Under the 
circumstances, I got the impression of considerable resistance to 
anyone—regardless of his interests—who wanted to step into 
some going study and graft one or two more questions on the 
questionnaire. I wonder whether we as geneticists—granting that 
the epidemiologist has quite a head start in the study of = 
lations—aren’t about ready to organize our own population 
studies. Such studies will be expensive, but are the only way to 
get a clear picture of the mortality and morbidity due to in- 
herited disease.” (James V. Neel, M.D., Conference on Problems 
and Methods in Human Genetics, Proceedings, American Journal 
of Human Genetics, Vol. 6, No. 1, March 1954, p. 120) 





LEVELING OF DIFFERENTIAL FERTILITY 
TRENDS IN THE NETHERLANDS* 


1. In making a study of differential fer- 
tility trends and of the changes taking 
place therein in the course of time, it 
should be borne in mind that these trends 
are influenced by factors of a different na- 
ture. 

Generally two groups of such factors can 
be distinguished. First, circumstances of a 
preponderately objective nature, e.g., fac- 
tors which, for separate groups of the popu- 
lation lead to differences in the frequency 
of marriages, in the age at marriage, in the 
duration of marriages (during the pro- 
lific period of the woman), etc. Second, 
effects of factors of a subjective nature 
which can be summarized briefly as being 
the results of birth control. The effect of 
these factors depends on the attitude of the 
different groups of the population toward 
birth control and on the extent to which, 
actually, the number of children will be 
restricted by the individuals, t.e., the mar- 
ried couples belonging to each of these 
groups. 


It may be assumed that the former group 
of factors has always made its influences 
felt, while the significance of the latter 
category for trends and changes in differ- 
ential fertility is only of recent date. For 
the Netherlands, at any rate, there is no 
noticeable effect of birth control on the 
trend of fertility until after the middle of 
the 1870's, although there are some in- 
dications that this factor had already led 
to some differential fertility. 


*Presented at the World Population Conference, 
Rome, September 1954. 
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It is impossible here to go into details 
to which each of the 
above mentioned factors has contributed 
to the change in fertility. It may be stated 


about the extent 


briefly that the possibility of such a fur- 
ther analysis depends, inter alia, on the 
nature of available statistical data. Appar- 
ent differences in the crude birth rates 
will be caused by the objective as well 
as the subjective factors mentioned above, 
while the isolated effect of the subjective 
factors will have to be estimated on the 
basis of marital fertility rates, inter alia, 
specified by age of mother and by duration 
of marriage. 


2. Comparison of the trends of fertility 
of different population groups for the 
Netherlands can be made on the basis of 


‘the results of the Population Censuses o! 


1930 and 1947. These censuses produced 
figures! on the fertility of women married 
before their 25th birthday and who had 
been married for more than 20 years on 
Census day. 
duration of marriage was maintained as 20 


In this way the minimum 


years, and therefore the comparison to be 
made on the basis of these figures is re- 
duced to marriages contracted before 1927. 

Part A of Chart 1 shows a comparison 
between urban and rural population based 
on the above mentioned fertility rates in 
municipalities having more than 100,000 
and fewer than 5,000 inhabitants, respec- 
tively. Fertility of marriages occurring be- 

1Published in “Population Census 1947,” Series 


A Vol. 4. Existing marriages and marital fertility. 
Central Bureau of Statistics, 1951. 
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fore 1891 (685 and 734 live births per 100 
marriages, respectively) shows no big dif- 
ference. For marriages concluded in the 
years 1922-1926, these figures were 300 and 
450, respectively, i.e. a fertility of married 
couples in rural districts which is 50 per 
cent higher than in urban districts. In the 
rural districts the decline in _ fertility 
amounted to about 39 per cent, in the 
urban districts to 56 per cent and in 
Amsterdam, the capital and largest town 
in the Netherlands, to 60 per cent. Fertility 
of the marriage cohorts before 1891 was 2 
per cent above the country’s general aver- 
age in rural districts and 5 per cent below 
that average in urban districts. For the 
marriage cohorts 1922-1926, the deviations 
from the general average were +17 per 
cent and —22 per cent, respectively. These 
figures do not show any leveling. Mean- 
while it appears that the latter deviations 
are practically equal to those for the mar- 
riage cohorts 1917-1921. Moreover, a com- 
parison between the percentage decline in 
the fertility of marriages from consecutive 
periods shows that the pace at which the 
decline went on during the last part of the 
whole period under consideration slowed 
down a trifle in urban districts and was 
accelerated slightly in rural districts. 


Part B of Chart I, giving a distinction by 
religions, shows that a marked difference 


between the various religious groups al- 
ready existed in the first of the compared 


periods. Per 100 


Catholic women occurring before 


marriages of Roman 
1891, 
837 live births were registered. The rela 
tive figures of Protestant women and of 
women not belonging to any religious 
denomination were 690 and 654, respec- 
tively. The corresponding figures for mar- 
riages from the period 1922-1926, were 
513, 356 and 275, respectively, which means 
a decline in fertility of 39, 48 and 58 per 
cent. This means that for the whole period 
there has been no leveling of fertility 
among the various religious groups either. 
However, the figures for the consecutive 
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5-year periods show that, alter a gradually 
increasing difference minimum 
and maximum fertility rates, differences in 
fertility of the marriage cohorts from 1906— 
1911 and following remained practically 
stationary, and viewed in relation to the 
declining trend of fertility for the whole 
population, the relative differences have 
become larger and larger in each follow- 
ing period: for the marriage cohorts 1906- 
1911 the fertility of Roman Catholic wom- 
en (maximum) is 60 per cent higher than 
that of women having “no religion” (mini- 


between 


mum), while for the women married in 
the years 1922-1926, the maximum lies 90 
per cent above the minimum. 

It may further be 
difference 


that the 
fertility of Roman 
Catholic and Protestant marriages from 
periods after 1911 showed a gradual de- 
crease. However, in proportion to the ab 
solute level of fertility the difference be 
tween Roman 


observed 
between 


Catholics and Protestants 
still increased a little (40-44 per cent). 
Part C of Chart | shows a comparison 
between marital fertility trends according 
to the husband’s occupation. The differ- 
ence between minimum and maximum [er- 
tility at the end of the period under review 
is less than in the beginning, in the abso 
lute sense as well as relatively in regard to 
the general average of the 
declining fertility. It should be noticed, 
however, that fertility of professionals re- 


considerably 


mained almost stationary in the period in 
question. As this group constitutes only a 
small part of the population, it is impor- 
tant to consider the development of the 
other groups. Then, the maximum differ- 
ence appears for the cohorts 
1906-1911: agricultural workers, 677 live 
births per 100 salaried em- 
ployees, 369 per 100 marriages. The differ- 
ence in 


marriage 
marriages; 


fertility of these occupational 
groups has shown a considerable decline 
since that time: for the marriage cohorts 
1922-1926 the figures were 475 and 278 
live births per 100 marriages, respectively. 
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TABLE 1 


NUMBER OF LIVE 
1924-1928 BTC. AND STILL EXISTING ON May 3$lsr, 


| 


| 1924 
1928 


381 
295 
407 
502 
337 
270 
318 
311 
450 


1929- 
1933 


352 
273 
374 
455 
315 
250 
310 
300 
405 
345 


Population groups 


All existing marriages 
Largest 4 municipalities 
Other municipalities 
Roman Catholic 
Protestant 

No religion 
Professionals 

Salaried employees 
Agricultural workers 
Other wage earners 





However, there is again hardly any evi 
dence of a lessening difference. Fertility 
in the marriage cohorts 1906-1910 of agri- 
cultural workers was 88 per cent higher 
than that the cohorts of the salaried 
employees, while the corresponding figure 
for the cohorts 1922-1926 was still 87 per 
cent. 


of 


On the other hand, a leveling can be 

observed between the marital fertility of 
salaried employees and wage earners in the 
period under review. It appears that the 
maximum difference between these two 
groups for the marriages taking place in 
1896-1900 is: salaried employees 394 and 
wage earners 685 live births per 100 mar- 
riages, 1.e., wage earners 74 per cent higher 
than salaried employees. This margin 
diminished gradually, and for the mar- 
riages concluded in 1922-1926 the ratios 
were 278 and 378, respectively, i.e. wage 
earners only 40 per cent higher than sal- 
aried employees. 
3. For a comparison between the more 
recent fertility trends of the various groups 
of the population, use can be made of the 
data on all existing marriages at the 1947 
Census. 


A summary of the most important re- 
turns is given in Table 1. The marriages 
occurring in 1924-1928, which could be 
considered as completed in 1947, have been 
used as a starting point. In the Census 


BIRTHS IN EACH GROUP PER 100 FIRST MARRIAGIS WITH CHILDREN 
1947 


| 
_| 


CONTRACTED IN THE PFRIOD 


100 
1939-— 
1943 


| 1924-1928 
1929- | 1934- | 
1933 | 1938 | 


92 78 
93 81 
92 77 
91 73 
93 81 
93 83 
97 88 
96 86 
90 73 
92 


55 
62 
53 
48 
59 
‘64 
65 
63 
51 


76 54 








publication concerned, the fertility of each 
population group is measured by the num- 
ber of live births per 100 first marriages 
with children, contracted in each period. 
These figures have not been standardized 
for differences in the age at marriage and 
in duration of marriage. These differences, 
however, are more important for the mu- 
tual deviations of the levels of fertility of 
the various population groups than for the 
trends of fertility of these groups. 


In considering the fertility rates of the 
urban and rural population®, it appears 
that the fertility of the marriage cohorts 
1929-1933 is lower that of the co- 
1924-1928. This is quite natural, 
because these marriages are not yet com- 
pleted. However, the fertility thus far (up 
to 1947) achieved by the marriage cohorts 
1929-1933, 1934-1938 1939-1943 
among the rural population in proportion 
to the fertility of the cohorts 1924-1928 
(92, 77 and 53 per cent of it, respectively) 


than 
horts 


and 


lags behind the corresponding ratios for 
the fertility of the 
horts (93, 81 and 62 per cent, respectively, 
of the fertility of the 1924-1928 cohorts) . 
This still does not mean that similar ratios 


urban marriage co- 


will exist for the ultimate total fertility of 


2Indicated here by the fertility in the largest 
four municipalities and in the other municipalities 
The actual differences between urban and rural 
population will be larger than is reflected in the 
figures given. 





these rural and urban marriage cohorts, 
as it is not impossible that procreation in 
the rural marriage cohorts will continue at 
such a pace that the arrears, appearing 
from the above-mentioned ratios, may be 
made up. Such a development would bring 
a decline of the fertility of rural marriage 
cohorts after 1928 at the same rate as that 
of urban cohorts. In that case there would 
already be a change in the trend of mural 
fertility: from figures other than those in- 
cluded in Table 1, it appears that before 
1928 the decline in fertility among rural 
marriage cohorts was slower than that 
among urban marriage cohorts. Should 
the arrears of rural cohorts in 1947 shown 
by the figures mentioned not be fully made 
up, then this would mean that the decline 
in fertility among the rural marriage co- 
horts of the past 20 years had been more 
rapid than that among the urban cohorts. 
In this case a tendency toward gradual lev- 
eling of the fertility of rural and urban 
population would be going on. 


The same applies to the fertility of the 
various religious groups. The number of 
live births until 1947 from the Roman 
Catholic marriage cohorts 1939-1943 only 
amounts to 48 per cent of the fertility of 
the completed Roman Catholic marriage 
cohorts 1924-1928. For the Protestant and 
“no religion” cohorts 1939-1943, these per- 
centages are 59 and 64, respectively. 


Here also it appears (from unpublished 
that 
the 


figures) even though the existing 


Catholic 
should be fully made up, there would be 


arrears of Roman cohorts 
a change in the trend, and in such a way 
that among the group with the highest 
fertility (Roman Catholic marriages) in 
the past 20 years a more rapid decline 
would have taken place than has been 
registered before. If the arrears have not 
been fully made up or if there were some 
slowing-down in the continuing decline in 
the considerably lower fertility of the Prot- 
estant and “no religion” marriage cohorts, 
the differences in fertility between the vari 
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ous religious groups still existing today 
will gradually become smaller. 


The last part of Table | contains figures 
on the fertility of four occupational groups 
(social classes). They show a picture simi 
lar to that of the urban and rural groups 
and the religious groups. For all occupa 
tional groups the fertility of the marriage 
cohorts after 1928 is less than that of the 
1924-1928. 


this is particularly true for the category 


cohorts However, here again 
whose fertility has always been the highest, 
the agricultural workers. 

The fertility of the agricultural marriage 
cohorts 1939-1943 is thus far (up to 1947) 
only 50 per cent of the fertility of the agri 
cultural cohorts 1924-1928. 
1939-1943 of 


and salaried employees, the corresponding 


For the mat 
riage cohorts professionals 
percentages are 65 and 63. Here, too, the 
figures indicate that the deviation between 
the fertility of these occupational groups 
is likely to become smaller. 


The same development appears for pro 
fessionals and salaried employees on the 
one hand and wage earners (without agri- 
cultural workers) on the other. Therefore, 
for these occupational groups there is evi 
dence of further progress toward leveling, 
which has already been found for these 
groups in considering marriage cohorts 
from the periods before 1924-1928. 


4. It is not possible in this short paper to 
enter into further details, e.g., the differ- 
ence between the fertility trends of various 


‘ groups of different social level among the 


Protestants or on different fertility trends 
of the religious groups among the rural 
and urban population, or on the influence 
of the education-level (deviating fertility 
trends of university graduates), etc. 

Such 


also support the conclusion already drawn, 


further considerations, however, 
that on the basis of the data which became 
available for the years up to 1947, there 


is a tendency toward a gradual leveling 
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Number of live births per 100 marriages of each group, closed in each period 
(Marriages contracted belore 25% birthday of woman and existing more than 20 years on Census dey) 
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of the differences in fertility of the various ency has changed, because fertility after 
population groups. At this moment it can- 1947 still remains on a higher level than 
not yet be ascertained whether this tend- before the war. 





GENETIC DIVERSITY IN 


THE PEOPLE OF WESTERN INDIA* 


| CONCERNING distribution of 
genetical traits in man were few and far 
between in India, before we started our 
studies on human blood groups in Bom- 
bay in the year 1944. Most of the larger of 
series of data on ABO blood groups of 
Hindus from different regions of India are 
summarized in Table 1. 


L. D. SANGHVI 

Human Variation Unit 

Indian Cancer Research Centre 

Bombay 

other countries, where distribution in the 

same region does not show significant dif- 

ference, whereas different regions show 
gradients. 

Our next step was to study the distribu- 
tion of ABO blood groups in two Marathi- 
speaking castes of the Hindu Community 
residing in the Bombay State. This was of 


TABLE 1 
ABO BLOOD-GROUP FREQUENCY IN HINDUS FROM DIFFERENT REGIONS IN INDIA 


No. of 


%, of blood group 
Persons Oo ! B 


Region A 


North India 1000 


31.3 41.2 


Utter Prad sh 2357 $0.2 $7.2 


Bengal 1302 
1372 
1834 
830 
418 


36.2 
35.1 


$4.6 
$5.9 
Madras 39.2 
41.8 
42.8 


$0.2 


31.2 


29.5 


946 
974 
1074 
491 


39.4 
35.1 
$7.1 
42.0 


Bombay 29.7 
29.6 
27.3 
26.7 


1 Based on blood bank data from: Red Cross Society, 


Hospital, and Tata Memorial Hospital. 


The data on Hindus in Bombay were 
collected from four different blood banks. 
There was no significant difference in the 
distribution of ABO blood groups from 
these four different sources in Bombay (y* 
= 14.54, P = 0.11). This however, did not 
necessarily mean that there was no internal 
heterogeneity in Hindus residing in the 
same region. The data from different 
regions of the country showed highly sig- 
nificant differences (heterogeneity ? 
127.8 for Hindus from North India, Uttar 
Pradesh, Bengal, Bombay and Madras, P 
< 0.0001) showing an interesting gradient 
of gene B from North to South. The situa- 
tion so far was similar to the one found in 


*Presented at the World Population Conference, 
Rome, September 1954. 


Investigators 
Hirzfeld & Hirzfeld (1919) 
Malone & Lahri (1929) 


Greval & Chandra (1940) 
MacFarlane (1938) 


Sheshadrinathen & Timothy (1942) 


| Reddy (1943) 


Sanghvi (1944) 1 
9.3 


King Edward Memorial Hospital, Wadia Maternity 


special interest as Hindus all over the coun- 
try are divided into a large number of well- 
defined castes and sub-castes whose mem- 
bers are forbidden by social custom to 
marry outside their own group. This social 
custom has a very great authority even to 
this day. Such “in-marrying” groups have 
been properly termed as endogamous 
groups or Mendelian populations. 
Marathas Mahars were the two 
Marathi-speaking groups selected for this 
purpose. Marathas are largely cultivators 
constituting about 40 per cent of the 
Marathi-speaking people. Mahars form a 
large section of the untouchables who con- 
stitute about 10 per cent of the Marathi- 
speaking people. The distribution of ABO 
blood groups in these two castes is given in 


and 
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TABLE 2 

FREQUENCY IN MARATHAS AND 

(MARATHAS CLASSIFIED FURTHER ACCORDING 
TO PLACE OF BIRTH) 


ABO 8sLOOD-GROUP 
MAHARS 


No. of Perc entage of blood group 
Persons O A B AB 


Caste 


Marathas 
Ratnagiri 
Desh 
Colaba 
Other regions 

Total 

Mahars 


288 
226 
166 
178 
B58 
409 


$0.2 
$0.1 
34.9 
56.5 
52.4 
51.8 


34.7 
31.4 
$2.5 
27.5 
31.9 


€ 
25.2 


26.8 
27.9 
22.3 
23.6 


25.5 


8.3 
10.6 
10.3 
12.4 
10.2 


Table 2. The sample of Marathas is further 
classified according to the place of birth. 

Frequencies of ABO blood groups of 
Marathas born in different regions of the 
Bombay State did not show any significant 
difference (y? = 741, P = 0.59). The 
pooled distribution of Marathas and the 
distribution of Mahars, however, showed a 
fairly significant difference (y? = 13.51, P 
= 0.003). There was a high frequency of 
the B group in Mahars compared with 
Marathas. 

So far we had restricted ourselves to the 
ABO blood groups. A small amount of 
anti-Rh serum was made available to us at 
that time. A study of the Rh factor in 100 
persons in Bombay showed only 2 Rh-nega- 
tive persons, | out of 14 Parsees and the 
other among the 11 Indian Christians. All 
70 Hindus in that sample, which came 
mainly from the caste Maratha, were Rh- 
positive. This observation stimulated us to 
study the same groups of people with larger 
samples for the Rh factor as well as other 
blood groups. 

Indian Christians are largely, though not 
entirely, composed of converts from the 
poorer classes, who were resentful of their 
social position in the Hindu Community. 
Christian missionaries have been active, 
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particularly in southern India, from the 
beginning of the sixteenth century. The 
institution of caste has penetrated the re- 
ligious barrier of Christianity, giving rise to 
castes like “Braham Christians” and “‘Sudra 
Christians.” They number 6,040,665. 

Parsees are the descendants of the people 
who fled from Persia after the fall of Zoro- 
astrian Empire in 651 a.v. After wander- 
ing about for nearly a hundred years, they 
were permitted to settle down on the west 
coast of India. It is not known whether 
they brought women with them or took 
them from the neighboring people in In- 
dia; but after that time they do not seem to 
have any appreciable matrimonial relations 
with other groups of people in India. They 
number 114,890 residing mainly on the 
west coast near Bombay. 

We undertook a study of the distribution 
of A,A.BO, MN and Rh blood groups 
among the Marathas, Indian Christians and 
Parsees with samples of 200 persons from 
each group. The sample of Marathas con- 
sisted of schoolboys, the sample of Indian 
Christians consisted of college students and 
the sample of Parsees came from hospital 
patients. The results are given in Table 3. 

Frequency of Rh-negative persons among 
Marathas was significantly lower than in 
Indian Christians (y? — 5.22, P = 0.022) 
and in Parsees (y? = 8.76, P 0.003) , 
confirming our earlier observation with 
smaller samples that Marathas have a low 
frequency of Rh-negatives. There are no 
significant differences in the distribution of 
A,A,BO and MN blood groups in the three 
groups. 

We also undertook a study of the fre- 
quency of consanguineous marriages among 


TABLE 3 


Group of 
People 


No. of 
Persons oO 


200 
200 
200 


Ay 


40 
4.0 
20 


Marathas 
Christians 
Parsees 


DisrRiBuTION OF OA,A,B, MN AND RH IN 3 GROUPS OF PEOPLE IN BOMBAY 


OA. 


“MN 
A,B A,B ’ N 


MN 
16.5, 
15.0 
20.5 


05 47.0 
42.0 
42.0 





TABLE 4 


FREQUENCY 


Group of 
People 
Parsees 
Marathas 


No. of Married 
Couples 


512 
137 16 


the Parsees and the Marathas. 
lable 4. 
There is a very high rate of consanguine 


The results 
are given in 


ous marriages in these groups of people. 
Further there is an interesting difference in 
the frequency of the types of first-cousin 
marriages (not shown in the table) . Among 
the Parsees, the percentages of the four 
types of cousin marriages are about equal 
with a little excess of marriages of the chil 
On the other hand, 
among the Marathas most of the first-cousin 


dren of two sisters. 


marriages involve a boy getting married to 
his maternal uncle’s daughter. 


Genetic Diversity in the 
Endogamous Groups 


A systematic investigation was then un 
dertaken to study the distribution of sev 


eral genetical traits in some of the main 


First Cousin 


66 (12.9%) 15 
(11.7%) 1 


OF CONSANGUINEOUS MARRIAGES 


First Cousin 


Once Removed Second Cousin 


(2.9%) 8 (1.6%) 


(0.7%) 


endogamous groups of a particular lin- 
guistic region. field 
work, Marathi-speaking 
area. The map in Chart | shows the extent 


For convenience in 


we selected the 
of this region. 


The following four groups were studied 
Number (1931) 


302,530 
119,611 


Desasth Brahman (D.B.) 

Koknasth Brahman (K.B.) 

Chandrasenia Kayasth 
Prabhu (C.K.P.) 


$1,126 
Maratha (M.K.) 


5,803,780 
The caste of Maratha is a single endo 
gamous group, whereas the caste of Brah 
man is a collection of several such groups 
Desasth and Koknasth are two of the twelve 
divisions of the Marathi-speaking Brah 
mans. C.K.P. is a single caste. Decennial 
census figures are available in India from 


1881 onwards, but numerical strength of 


INDIA 


Corcutte 


Marat SPEARS Anta 


t 4 


Chart 1 
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castes and sub-castes is not reported in all. 
Latest available figures of these four endo- 
gamous groups in the Bombay State from 
the census reports of 1931 are given above. 
The group M.K. is spread over the entire 
Marathi-speaking area. The group C.K.P. 
is concentrated in western districts near 
Bombay, the group D.B. is found largely 
in the southern districts, and the group 
K.B. in the districts of Konkan 
other urban areas. 


and in 

These endogamous groups are divided 
in mutually exclusive sections, whose mem- 
bers are forbidden to marry within their 
own sections. An exogamous section de- 
rives its name from some mythical ancestor 
to whom all the members of the section 
own allegiance and are in many castes sup- 
posed to have descended in the male line. 
This rule, incidently, prohibits paternal 
cousin marriages. There are 15 exogamous 
sections in K.B., 24 in C.K.P. and more 
than 80 in M.K. There are variations in 
the custom of non-paternal cousin mar- 
riages among these groups. No such mar- 
riage is permitted in K.B. and D.Y.B. On 
the other hand, not only are such marriages 
permitted in D.R.B., C.K.P. and M.K. 
but extravagant emphasis is put on a mar- 
riage of a boy to his maternal uncle's 
daughter. This is the reason forthe high 
frequency of this type of cousin marriages 
reported earlier in Marathas. (D.R.B. and 
D.Y.B. are two sub-castes of D.B., which 
were investigated separately but have been 
pooled here for convenience of presenta- 
tion.) 

No critical information is available 
about the origin and evolution of any of 
these four groups. There is some evidence 
to suggest that D.B. and M.K. have been 
residing in this region for a long period of 
time, Marathas probably dating back to 
the pre-Christian era. C.K.P. can be traced 
in this region from the 10th century on- 
wards, whereas there is no reference to K.B. 
up to the 16th century. M.K. and K.B. 
were the ruling dynasties successively in 
the 17th and 18th centuries. Until the rise 


Quarterly 


of K.B. to power, they held a low social 
position among the Brahmans of Desh and 
were known as spies. Even after several 
generations of power and wealth, some of 
the classes of Brahmans refused to eat with 
them or to officiate at their ceremonies. 

Suitable antisera were available at the 
laboratory to study ABO, A,A», MN and 
Rh blood groups. Ta this battery of 
tests, two more genetical traits were added: 
(1) taste reaction to phenyl-thio-carbamide 
and (2) color blindness of the red-green 
type. Field work was organized through 
some society, school or an influential per- 
son of the group concerned. The group 
K.B. and C.K.P. included 100 men and 100 
women. One hundred men were examined 
for each one of the groups D.R.B. and 
D.Y.B. Two hundred boys of the group 
M.K. had already been studied for A,A.BO, 
MN and Rh blood groups. Another sam- 
ple of 200 individuals was therefore tested 
for taste reactions to p.t.c. and color vision. 
Only unrelated individuals were taken for 
study. Table 5 contains a summary of the 
data relating to the distribution of these 
genetical traits in the four endogamous 
groups. 

No significant difference was found in 
the distribution of various genetical traits 
in D.R.B. and D.Y.B. These groups were, 
therefore, combined together in group 
D.B. for further calculations. Women of 
the group K.B. and C.K.P. had normal 
color vision and were kept out of further 
consideration. 

There are certain interesting features of 
Table 5. K.B. has a comparatively high 
frequency of 0 blood group and C.K.P. has 
a high frequency of Ay. Distribution of Rh 
factor has a range from 1.5 per cent nega- 
tive in M.K. to 10 per cent negative in 
C.K.P. M.K. and C.K.P. have a remarkably 
low frequency of tasters of p.t.c. The dis- 
tributions of American Whites and Negroes 
for the same genetical traits are given at the 
bottom of Table 5 for the sake of com 
parison. 

A detailed statistical analysis was car- 





TABLE 5 


DISTRISUTION OF GENETICAL 


Endo 
gamous 
Group 


Number 
of 


Persons 


O A, A,B 


Oo A, As 


D.B. 
K.B 
C.K.P 
M.K. 


200 
206 
200 
200 


37.5 
51.0 
34.5 
35 5 


23.0 
22.0 
19.5 
27.0 


2.0 
2.0 
9.0 
4.0 


American Whites*® 
American Negroes*® 


40.6 
45.8 


30.3 
14.5 


10.1 


12.7 
*Ouoted from Wiener, A. S., Sonn, E. 


Snyder, L. H. (1948) Yale J. Biol. Med. 


B. & Belkin, 
19:817-3° 


TRAITS IN FOUR ENDOGAMOUS GRoUPs IN BOMBAY 


Traits 


N 


Genetical 
Rh 


+ — + 


p.tc. 


1B MN 


+ 


97.0 
95.0 
990 
98.0 


50.0 
15.0 
47.5 


47.0 


95.0 
96.5 5.5 
90.0 10.0 
98.5 15 


5.0 648 35.2 
65.0 35.0 
53.5 46.5 


57.5 42.5 


5.0 
5.0 
10 
2.0 
19.6 
14.0 


87.1 
91.9 


12.9 
8.1 


70.4 
90.8 


20 & 
29.6 


9? 


91.8 82 


30.0 96.1 3.9 


R. (1945) J. Immunology 50:341-8 and from 


3. 


TABLE 6 


VALUES OF 


Group 


Combination OAB 


9.16° 
0.91 
2.16 
11,95°°° 
10.05** 
0.60 


A,A, 


0.00 
9.389°¢ 
0.24 
7.65°°* 
0.07 


6.66** 


. DB. 
. DB 


X K.B. 
. X% CK.P. 
. D.B. X M.K. 
. K.B. X C.K.P. 
. K.B. X M.K. 
>. C.K.P. X M.K. 


Statistical significance: *indicates .05 


**indicates .02 


> P > 02 


P ol 


ried out for the six possible pairs of four 
endogamous groups and each genetical 
trait separately. Values of y*? and their sta- 
tistical significance are given in Table 6. 

There is no significant difference in the 
distribution of any trait between the groups 
D.B. and M.K. Both of these groups differ 
significantly from K.B. in the distribution 
of ABO blood groups and from C.K.P. in 
the distribution of A,A, and Rh. D.B. 
further differs from C.K.P. in the distribu- 
tion of taste reactions to p.t.c. The greatest 
differences between K.B. and 
C.K.P. as they differ from each other in 
ABO, A,A,, Kh and p.t.c. 

The above evidence substantiates in 
broad way the scanty historical information 
about these groups. It shows similarity be- 
tween D.B. and M.K. in spite of the fact 
that socially D.B. and K.B. are supposed to 


are found 


x" FORK INTERGROUP DIFFERENCES WITH 


RESPECT 10 GPENETICAL CHARACTERS 


MN Rh p.t« 


4.33 
0.49 
0.38 
5.73 
3.10 
0.41 


0.25 

2.92 

2.26 

5.72°° 
0.92 

1L.a1¢*** 


0.00 
4.77° 
1.92 
4 g5e 
2.03 
0.50 


> Ps Ol 
P< OO 


***indicates 01 


*** *indicates 


be closer. It also shows a dissimilarity of 


C.K.P. from the other three groups support- 
ing the hypothesis that it is a migrant 
group. 


However, it does not throw much 
light on the position of K.B. 

The pattern of genetic variation among 
the endogamous groups revealed by this 
study has shown that the Indian castes are 
remarkably suitable for a number of in 
vestigations in hereditary diseases and de 
fects, some of which are already underway 
at our laboratory in Bombay. 
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FUTURE POPULATION PROSPECTS 


IN THE UNITED STATES* 


ae CONCLUSION any student will arrive 
at regarding the population prospects 
(meaning, I take it, the prospect for 
change in numbers) in any given area will 
depend upon his evaluation of the changes 
likely to take place in the three demo- 
graphic variables—(1) the birth rate, (2) 
the death rate and (3) the volume, the 
direction, and the character of the net 
migration. 

In most western countries, and increas- 
ingly in many others, there is a strong be- 
lief that, assuming no great unforeseeable 


catastrophe, the death rate is coming un- 


der such a measure of control that it is 
not dificult to project the number of sur- 
vivors from any given cohort of the popu- 
lation of today into the future for two or 
three decades, with reasonable accuracy. 
This confidence is further strengthened 
since calculations, based on different, but 
reasonable, death rates show that the varia- 
tions in the size of the population derived 
from the use of these different death rates 
are comparatively small. Under these cir 
cumstances in the writer’s opinion any set 
of age specific death rates which would be 
considered reasonable by several well-in- 
formed students would be satisfactory in 


trying to assess our population prospects 
in the United States during the next two 
or three decades. 


With only a few exceptions during the 
past century and a quarter there has been 
an excess of persons entering this country 
This has 
varied greatly from time to time especially 
before the quota laws were put into effect. 
The chief variations have been closely as- 


over those leaving it. eXCess 


*Presented at the World Population Conference 
in Rome, September 1954 
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sociated with the ups and downs in eco- 
nomic activity although wars have also ex 
ercised much influence. Aside from severe 
economic depression and war the volume 
of net migration is, in the writer's opinion, 
likely to remain near the quota level dur 
ing the next two or three decades. The 
quota policy now seems to be well estab- 
lished. Besides, calculations on several sets 
of assumptions regarding the effect of mi- 
gration on future population prospects can 
be made so that at any given time that one 
can be used which accords best with actual 
or prospective immigration. 

Phe third variable, the birth rate, as we 
are learning evcry day, is itself a con 
sequence of so many other variables that 
at best we can only guess at what it will be 
a few months hence to say nothing of what 
it will be over a period of some years. Un- 
like the death rate which appears to be 
come more stable with increasing control 
over disease, the birth rate seems to be- 
come more variable as the voluntary con- 
trol over the size of the family becomes 
more assured. Recent experience in the 
United States has made us all aware that 
variations in economic conditions have a 
strong effect on the birth rate both be 
cause they tend to increase marriage when 
they are good and discourage it when they 
are hard and because they encourage mar- 
ried people to raise their families sooner 
after marriage when times are good and to 
prolong the period during which the chil 
dren are born when times are hard. 

We are also learning, or at least it seems 
so to the writer, that there may be such a 
thing as a pattern of thought, a style, so to 
speak, which can quickly affect the age at 
which people want to marry, the strength 
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of the desire to marry and perhaps even 
exert a decisive influence on the size of the 
family desired. The writer believes that 
this change is itself chiefly a consequence 
of economic changes. But whatever the 
cause (s) may be the fact is that we have 
never had such an increase in marriages 
and such a reduction in the age at mar- 
riage and such an increase in births as has 
taken place since 1940. But this fact seems 
to the writer to have led many people to 
the rather hasty conclusion that the young 
people of today have abandoned much of 
the control over the size of their families 
which their parents exercised, or that they 
have deliberately decided to raise larger 
families. Both of these changes may have 
occurred but several points need careful 
consideration before they are accepted as 
facts on which to base a judgment regard 
ing the prospects of future growth. These 
points can only be summarized here. 

In the first place, marrying at a younger 
age is by no means proof of an effective 
desire for a larger family. It may just as 
well reflect the widespread acceptance of 
the fact that the size of the family can be 
and, therefore, 
there is no good veason not to marry at an 


rather easily controlled 


earlier age. Today earlier marriage does 
not necessarily exercise a decisive influence 
over the size of the family. 

In the second place, the reasonable cer- 
tainty that the size of the tamily can be con- 
trotled may have been the deciding factor in 
the minds of many young couples in plan- 
ning to have their children within a shorter 
time has 
tomary in the recent past. In addition, the 


after marriage than bee cus- 
fact that times have been good during and 
since the war has, without doubt, rendered 
economic conditions of comparatively 
small importance in the minds of many 
young people in spacing their children at 
intervals of more than two to three years. 

In the third place, the increase in the 
proportion of the women 15-44 years of 


age who were married, from 62.9 per cent 
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in 1940 to 70.7 per cent in 1950, a propor 
tional increase of over one-eighth, was cer 
tain to have a pronounced effect on the 
birth rate even there were no 
changes in the average size of the family, 
especially since the largest increases in pro- 
portions married took place at ages 15-24. 
At these ages the likelihood of conception 
is greatest. 


though 


There is some reason to be- 
lieve, however, quite aside from economic 
considerations, that the increasing propor 
tion of persons completing high school and 
continuing with advanced training in col 
leges and professional schools will soon 
place a floor under the age at marriage for 
an increasing proportion of our popula 
tion. 


It should be this connection 


noted in 
that if the age at martiage remains as low 
as at present and il famities are completed 
to a given size at an earlier age than in the 
past the length of a generation will de 
crease and this will lead to a longer period 
of overlapping between grandparents and 
their grandchildren and thus add to the 
population even if the number of births 
does not increase. 

On the other hand, the reduction of the 
age at marriage has been ar important fac- 
tor in keeping the marriage rate high. As 
soon as the reduction in the age at mar 
riage ceases, or even becomes slower, the 
marriage rate will decline because the per 
sons marrying will no longer come, in part, 
from younger age groups which had not 
been marrying in the past. The decline in 
the marriage rate since 1950 may be due, 
in part, to this factor, although the rela 
tively small cohorts now coming to mar- 
riageable age because of the low birth rates 
during the 1930's is the prime factor. But 
these small cohorts have already been de 


pleted to some extent by early marriage 
The number of new families that will be 
established during the next few years will, 
therefore, fall off rather sharply for purely 
demographic reasons. 


It is a sound scientific principle not to 
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call on unknown factors in explaining a 
situation until that the 
known factors are inadequate to do so. 
Hence, it seems to the writer that much of 
the talk about larger families is out of 
place until the effects of the purely demo- 
graphic factors in raising the birth rate 
have been evaluated more exactly. 


one is certain 


In addition, it should not be forgotten 
that these purely demographic changes are 
themselves the consequences of previous 
social and economic changes. 

It is not difficult, of course, to project 
that will occur to 
the women aged 15-19, 20-24, etc., in 1970 
or 1975 if we assume that each 1,000 of 
them will have the same number of births, 


the number of births 


or a specified proportion of this number, 
in 1970 or 1975, as in 1950, since the num- 
ber of women who will be aged 20 and 
over in 1975 can be predicted with reason- 
able accuracy because all of them except 
those aged 20 and 21 in 1975, are already 
born and the additions to them by immi- 
gration can be assumed without any con- 
siderable error. Such calculations are well 
worth doing on the basis of several differ- 
ent assumptions, but it must be realized 
that there is very little basis for judging 
how realistic these assumptions regarding 
birth rates will prove to be. We do not 
know what social and economic changes 
will take place during the next 20 years 
nor how they will affect the birth rates of 
the people already born to say nothing of 
how many will be aged 18-21 in 1975, «e., 
those to be born 1954-57, many of whom 
will be contributing to births at that time. 

The cohort method of studying fertility 
will help to define the pattern of the 
birth rate and the changes in this pattern 
more clearly than this could be done in 
the past. Such studies may also enable us 
to anticipate with some degree of assur- 
ance several years in advance of meno- 
pause whether the completed fertility of a 
particular cohort of women is likely to be 
greater or less than that of a younger or 


older cohort. This is all to the good,. and 
by focusing attention on the size of the 
completed family will enable us to evalu- 
ate the effects of economic 


changes upon the actual reproductive be- 


social and 
havior of women during marriage (their 
life time) especially if the size of the fami- 
ly should prove to be fairly constant. 

The moment 
argue that there could not be a rather sud- 
den increase in the size of the average com- 
pleted family, but he does believe that if 
such a change is taking place it is the con- 


writer would not for a 


sequence of changes in social and eco- 
nomic conditions. Believing this he also 
believes that social and economic changes 
having exactly opposite effects can also 
take place just as quickly, and under the 
demographic conditions now prevailing a 
decline in the marriage rate and an ad- 
vance in the age at marriage might be even 
more abrupt than the changes in the op- 
posite direction which took place in the 
1940’s. On the other hand, the more secure 
the control over the size of the family be 
comes the less likely it is that the marriage 
rate and the age at marriage will fluctuate 
widely and the more likely it is that the 
crude and age-specific birth rates will vary 
considerably within relatively short periods 
of time. This makes the projection of 
population growth over comparatively 
short periods an increasingly hazardous en- 
terprise. The reason for this lies essentially 
in the relatively long period of married 
life during which a couple can space the 
children it chooses to have if it is assumed 
that comparatively few families will have 
more than four children and that the age 
at marriage for a large proportion of wom- 
en remains in the early twenties. 

Under these assumptions but with very 
considerable uncertainty regarding the 
continuance of the economic conditions 
which have encouraged young married 
people to have their families soon after 
marriage, the prospects of population 
growth in the United States which lie 





ahead are very uncertain if a specific fore- 
cast is desired. ‘There are, however, certain 
factors in future growth which can be in- 
dicated with reasonable certainty. 

In the first place, there is a period of 
several years immediately ahead of us dur- 
ing which the number of first marriages 
will be relatively small and unless it turns 
out that a rather large increase in the size 
of the average family is taking place the 
smaller number of births to be expected 
from a decline in the number of new fami- 
lies being established will reduce the num- 
ber of births considerably during the next 
few years. Moreover, even a mild economic 
depression will still further reduce the 
(There 
appears to have been a marked decline in 


number of births for a few years. 


the number of marriages in November and 
December, 1953.) After about 1960-62 the 
increase in births following 1940 should 
lead to a rapid increase in the number of 
marriages and the number of births will 
increase even though age specific birth 
rates should decline considerably. Thus 
the period 1965-75 should witness a fairly 
large increase in births as compared with 
the period 1955-65 even if there were no 
change in the size of the family. The most 
uncertain element, of course, lies in the 
economic changes which may affect the 
birth rate very quickly. 

The writer is moderately optimistic re- 
garding the probability of a population 
growth of 10 to 12 per cent per decade 
during the ensuing two or three decades. 
He has no difficulty, therefore, in accepting 
the recent projection of the Bureau of the 
“C” and which yields a 
total population of approximately 206 mil- 


Census labeled 


lions in 1975, as a fairly reasonable guess. 
This view that 


arise 


assumes, of course, 


conditions 


eco- 
which 
render people so uncertain regarding their 
ability to support a moderate-sized family 
that they will this size rather 
abruptly. To say more than this seems to 
the writer to accept as facts certain as- 


nomic will not 


reduce 


sumptions which must remain assump- 
tions until a great deal more is known 
about the interrelations of social and eco- 


nomic 


conditions and 


reproductive _ be- 
havior. 

The writer is not disposed at present to 
invoke the basic economic difficulties that 
will arise in caring for a population some 
15 to 50 millions larger than at present as 
a reason for believing the rate of growth 
will fall much below | per cent per year 
because he believes poverty can be largely 
eliminated even in this larger population 
and the level of living of the one-third or 
one-half now having lower incomes can be 
substantially raised if we use our resources 
and technology wisely and effectively. But 
he is, of course, very uncertain that periods 
will not be encountered when considerable 
bodies of men will be unemployed and 
hence, cannot use their time to produce 
the goods and services which would insure 
them and their families a decent living. 
Under such conditions he is convinced that 
the birth rate will again fall as it did du 
ing the 1930's, perhaps even more rapidly, 
and that population will grow at a slower 
rate than 10 to 12 per cent in a decade. It 
seems doubtful to him, however, that even 
better than the na- 
tion has experienced since 1940 are likely 


economic conditions 
to raise the rate of growth to any consider 
able extent, especially if the improvements 
in living conditions should be largest in 
those portions of the population in which 
they are now the most needed. The most 
needy portions of the population still have 
the highest birth rates, and better living 
conditions for them will probably result in 
lower birth rates in these groups. The de 
cline in their birth rates will only be partly 
compensated for by higher rates in the 
families already in good circumstances, but 
on the whole it does not seem unreasonable 
to the writer to look forward to an increase 
of 40 to 50 millions by 1975 if we do not 


have another depression and if we keep 


our people employed. 





INTELLIGENCE, FERTILITY AND THE FUTURE 
A Report on the 1947 Scottish Mental Survey* 


Procedure 


I 1932 a Group verbal intelligence test 
was administered to 87,498 Scottish eleven- 
year-old children; and in 1947 the same 
test was administered to the corresponding 
group of  eleven-year-olds, numbering 
70,805. Each group comprised over 90 per 
cent of the estimated population of eleven- 
year-olds. In 1932, a sample of 1000 chil- 
dren was given the Stanford-Binet test, 
and in 1947 a sample of 1215 children, se- 
lected by date of the 
Ferman-Merrill Binet ‘Test. 

The the 


1947 children was considerably more ex- 


birth, was given 


information obtained about 
tensive than that for the 1932 group. For 
all the 1947 eleven-year-olds, the size of 
family, the child’s position in the family, 
and various matters of educational interest 
were recorded. For a 10 per cent sample, 
the children born on the first three days of 
each month, the father’s occupation, the 


degree of overcrowding in the home, the 


mother’s age, the child’s place of birth,’ 


and the child's height and weight were also 
recorded. It was from this sample that the 
1215 individually 
drawn; and both the 10 per cent sample 


tested children were 
and the smaller sample appear to be a 
good representation of the total eleven- 


year-old population of the survey. 


Comparison of Intelligence 
Test Scores 

On the group test of 76 items, the aver- 
age score of the 1947 children was 2.3 
points higher than that of the 1932 group 
of children, the standard deviation of test 
score being about 16 for both groups. After 
calibration of the two versions of the Binet 


*Presented at the World Population Conference 
in Rome, September 1954. ; 
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test, no significant change in average 1.Q. 
was found. The main finding of the two 
Scottish Surveys thus was, that over a pet 
iod of fifteen years, there was no sign of a 
decline in the intelli 
gence of the eleven-year-old child popula 


average measured 
tion, and some suggestion of a rise. Ex 
planations of the increase in average group 
test score in terms of environmental im 
provement and familiarity with tests are 
possible but are unproven, and such ex 
planations would require to be established 
by some positive evidence before being ac 
cepted. 


Intelligence and Fertility 


A definite negative correspondence be 
tween the average intelligence test scores 
of the children and the size of their sibship 
was established in the 1947 Survey. The 
correlation coefficients are r —.28 for 
the group test, and r = —0.32 for the 
Binet test. The relationship between test 
score and family size is not known for the 
1932 group, but various contemporary in- 
vestigations did reveal a similar negative 
correspondence, so it is not unreasonable 
to assume a corresponding negative rela 
tionship among the 1932 children, though 
its degree is unknown. 

It has been suggested that the negative 
relationship between family size and aver 
age intelligence is a function of birth or 
der, the later-born children in a family 
tending to be less intelligent than the 
earlier born. The data of the Scottish Sur- 
vey do not allow of this hypothesis being 
fully examined, as the children are all 
from different families, and all families are 
not necessarily complete. The data as they 
stand, however, give some indication that 
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the last-born children may be slightly more 
intelligent than the earlier-born children, 
and there is no sign whatever of a negative 
relationship between test score and birth 
order. Because of the method by which 
the survey children were selected, 1.e., all 
eleven-year-olds, it is impossible to make 
any more precise statement. On the other 
hand, the younger sibs of the 1215 indi 
vidually tested children have also been in 
dividually tested on reaching the age of 
eleven. Here it is possible to compare chil 
different birth order within the 
same family. The results (as yet unpub 


dren of 


lished) show no clear correspondence be 
It can 
safely be inferred from the Scottish results 
that 


tween birth order and intelligence. 


between 
birth order and intelligence has no part in 


a differential relationship 


the negative correlation between intelli 
gence and family size. 

On the basis of this negative correlation 
between intelligence and family size, pre 
dictions of a decline in the average level 
of intelligence have been made; but the 
decline expected between 1932 and 1947 
does not seem to have occurred. This is 
one of the paradoxes of the Scottish re- 
sults, and its resolution implies either a 
“masked” decline, or inadequacies in the 
methods of predicting future trends from 
one set of results. The environmental in- 
fluences said to be masking a real decline 
have been neither precisely identified nor 
clearly established as operating; the pre- 
diction of future trends is a question that 


deserves fuller 


consideration than can be 


given here. 


Intelligence and Social 
Environment 

From the information recorded for the 
10 per cent sample in the Scottish survey, 
it has been possible to make several so 
ciological classifications. The major classi- 
fication was in terms of the father’s occupa 
tion. Nine such occupational (or social) 
classes were distinguished; a brief defini 


tion of each is given below, together with 
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the average size of sibship and average 


group test score of the children in each 


class. ne 
Test 
Score 


Family 
Occupational Class Size 
I Professional and large 
employers 2.6 51.8 
Small employers and 
self-employed 
Salaried employees 
Non-manual wage 
earners 
Skilled 
earners 
VI Semi-skilled manual 
wage earners 
Unskilled manual 
wage earners 4.6 
VIII Farmers 3.9 
IX Agricultural workers 1.3 
All 3.8 


There is here a clear differential rela 
tionship between occupational class and 


manual wage 


Vil 


family size, and between occupational class 


and test score. There is also an almost per 


fectly inverse correspondence of test score 
and family 
classes. 


size between occupational 
These relationships suggest that 
the negative correlation between fertility 
and intelligence may be a function of dif 
ferences between social classes. But further 
analysis of the survey data showed quite 
clearly a negative correlation between 
family size and intelligence test score with- 
in each occupational class; and these nega 
tive correlations were only a little smaller 
than that obtained for the survey popula 
tion as a whole. 

Thus a third element, social class, must 
be added to the fertility-intelligence dif 
ferential. Though the Scottish Survey data 
the whole 
adult population, as childless couples are 
omitted 


do not completely represent 


and large families 


sented, it is likely 


over-repre 
that the differences be 
tween social classes revealed in the survey 
are a fair enough indication of the pattern 
in the whole population. This differential 
relation between intelligence, social class 
and fertility complicates the prediction of 


future trends of intellectual 


intro 
ducing as it does two further unknowns. 


level, 
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The first unknown element is the sta- 
bility of the observed differences in fer- 
tility and intelligence as between social 
classes. There are some indications that in 
Scotland the social class-fertility relation- 
ship is in a stage of transition from a fairly 
uniform distribution of largish families 
over the various social classes to a more 
uniform distribution of smaller families 
over the various social classes, and that this 
process of reducing family size is more ad- 
vanced in those social groups containing 
the more intelligent parents and children. 
If this supposition is correct, then the ex- 
pectation would be that the negative corre- 
lation between family size and intelligence 
would be reduced, and what is more im- 
portant, the number of large families con- 
taining the less intelligent children would 
become less. 

The other unknown is the trend of so- 
cial mobility between classes, and its effects 
on the intelligence-‘ertility relationship. 
There are grounds for believing that the 
fertility of parents whose social level has 
changed is intermediate between that of 
the class they are in and their class of ori- 
gin. In the Scottish Survey, of the 6 per 
cent of children with highest test scores, 
nearly one-third were children of skilled 
manual workers, about one-sixth were chil- 
dren of professional men and large em- 
ployers, and about one-seventeenth were 
children of unskilled manual workers. 
These children are estimated to be able to 
attain a University standard of education, 
and some may move to a different social 
class. Some of the children may remain in 
the class of manual workers. On the other 
hand some of the less intelligent children 
from the professional class may also man- 
age to remain in that class. Whether the 
differential fertility of social class or the 
differential fertility of intellectual level 
will prevail remains unknown, but any 
estimates of future trends in the popula- 
tion must take these possibly conflicting 
influences into account. 


‘adduced. 
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Height and Weight 

The heights and weights of the children 
in the 10 per cent sample were recorded, 
as well as their intelligence test scores. The 
pattern of the relation of height and 
weight with family size, and with occupa- 
tional class, resembles closely that of in- 
telligence test score, though the correlation 
of height and weight with test score is only 
of the order of r = +4-0.20 tor = +0.25. 

Since records for height in particular 
are more extensive than those for intelli- 
gence, it is tempting to construct a model, 
using height instead of intelligence, and to 
test prediction from the model. The cor- 
relation of height with family size is a little 
smaller than that of intelligence with fami- 
ly size, and the differential relationship of 
height with social class only a little less 
marked than that of intelligence. What, 
then, is happening to the average height 
of the population? During the years be- 
tween 1932 and 1947 the average height of 
Scottish children increased; and records 
from certain parts of Scotland show that 
this increase has been in progress since 
1910 and is still continuing. There is evi- 
dence that a differential relationship be- 
tween height and social class existed in 
1910, and indirect suggestions that the 
differential relationship with family size 
also existed, though this latter cannot be 
established independently of social class. 
Children at school in 1910 are likely to be 
parents of children measured in later years, 
so it seems reasonably certain that, age for 
age, the children taller than their 
parents. Further, the average height of the 
adult population does not seem to have al- 
tered to any marked degree over this cen- 


are 


tury, and no evidence of a decline has been 
It appears possible, therefore, 
for a stable level of height to exist in the 
context of a differential corespondence be- 
tween height and fertility, and height and 
social class. Though the environmental 
influences affecting height may not be the 
same as those affecting test score, it is not 





€asy to conceive of a situation where the 
relationship of two variables with fertility 
and social class are closely parallel, and yet 
where for one (intelligence test score) the 
relationship is accompanied by a decline 
The model for 
height does not, by analogy, suggest a de- 
cline in average intelligence. 


and for the other it is not. 


Migration 

For the purpose of the Survey, Scotland 
was divided into four types of areas, the 
the small 
towns, and the rest of the country, this last 
being called the Other Areas. The cities 
and the Other Areas each contains about 


four cities, the large towns, 


40 per cent of the total survey population. 
For each child in the 10 per cent sample, 
there was recorded the place of birth and 
of present residence, both in terms of the 
four types of area mentioned above. About 
11 per cent of the children were migrants. 
Those migrants were found to be a superior 
group, intellectually, socially, and physical- 
ly. Considering the cities and Other Areas 
only, the average test score of children mi- 
grating from the Other Areas to the cities is 
7.1 points higher than that of the children 
migrating in the opposite direction. The 
average score of all children born in the 
cities, whether migrating or not, is 1.5 
points higher than that of all children born 
in Other Areas. During the eleven years of 
the survey children’s lives, 1936 to 1947, 
there appears to be a definite flow of in- 
telligent children, in smaller families, to 
the cities, and a corresponding flow of less 
intelligent children in larger families to 
the Other Areas. Because of the miscellane- 
ous kinds of districts defined as Other 
Areas it is not possible to make anything 
but very rough estimates of the results of 
this trend, but it does seem that if the loss 
of intelligent children from the Other 
Areas had continued for any time at the 
rate indicated by the 1947 Survey, the dif- 
ference between the average test scores of 
children born in cities and born in Other 
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Areas would be much larger than it is 


shown to be. The explanation may be in 


social terms, or it may be another apparent 
paradox, that the Other Areas are continu- 
ously losing a proportion of the more in- 
telligent children to the cities and receiv 
ing a proportion of the less intelligent chil 
dren, but that the average intelligence in 
each of the two areas appears to continue 
at very much the same relative level. 


Conclusions 

This paper has confined itself to a dis 
cussion of the results of the Scottish Men 
tal Surveys only. The findings of the 1947 
Survey on the relations of fertility, intelli 
gence test score, social conditions and sta 
ture are in substantial agreement with the 
findings of other corresponding investiga 
tions and raise much the same questions. 
Comparisons of the intellectual level of a 
given population over a period of time 
show somewhat more conflicting results, 
non-committal that 
there is no evidence of a fall in average in 
telligence appears to be the most fitting 
one. The positive contribution of surveys 
such as the Scottish ones is to reveal the 
nature and extent of the problems rather 
than to find conclusive answers to them, 


and the 


conclusion 


and to provide a framework of reference 
for more limited but more intensive inves 
tigations. Such investigations could profit 
ably be directed to the elaboration of more 
precise methods of handling sociological 
and genetic data, to the establishment in 
greater detail of the interaction of social 
and genetic factors in fertility and intelli 
gence, and, as the Scottish Mental Survey 
is doing with the 1215 individually tested 
children, trying to ascertain the bearing of 
intelligence test score, family size and so 
cial conditions on the future lives of the 
children. The main need, however, is to 
establish a link between one generation 
and the next. Neither extensive surveys 
nor limited investigations are themselves 
alone sufficient; the two approaches are 
necessarily complementary to each other. 





THE MYTH OF THE MELTING POT 
Genetic Variability and Racial Intermixture 


Morus ARE FICTIONAL LEGENDS, but 
more often than not they carry elements of 
truth. Popular beliefs concerning the re- 
sults of racial mixture may be classed as the 
myth of the melting pot. According to this 
myth, the mixture of races is analogous to 
the process of manufacturing alloys. There 
is actually a great deal of truth in this 
analogy, although the true nature of alloys 
is frequently misunderstood. 

When molten copper and zinc are thor- 
oughly mixed in the proper proportions, 
brass will be produced. Brass, bronze, and 
other alloys are intimate mixtures of two 
or more pure metals. The ideal alloy is one 
which combines the desired qualities of 
two or more metals in what appears to be 
a homogeneous blend. 

The appearance of homogeneity is super- 
ficial, however, as the alloy is essentially a 
physical mixture, not a chemical com- 
pound. Brass, for example, is a mixture of 
particles of pure copper and pure zinc, the 
size of the particles varying from atoms to 
tiny crystals. The result of a mixing of two 
races is analogous to the metallurgical melt- 
ing pot in that the mixing does not result 
in the elimination of variability. It differs 
in that the end product in the human melt- 
ing pot is a grosser mixture, the variation 
within mixed populations being more 
readily visible than in the metallic alloy. 
Concepts to the effect that either type of 
melting pot produces a new homogeneous 
product are purely fictitious. 

The myth of the human melting pot is 
founded on the assumption that the hy- 
bridization of different human populations 
will eventually result in the elimination of 
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biological differences. According to this 
way of thinking mankind will eventually be 
characterized by a uniform shade of skin 
color, hair form, and various other physical 
characteristics, which now vary from one 
ethnic group to another. 

There can be no question but that bar- 
riers between human races are rapidly be- 
ing eliminated, owing to modern trans- 
portation, education, and communication. 
Today it is difficult to find “pure” racial 
groups. In most parts of the world many 
cultural barriers to understanding and co- 
operation are on the way out. But what 
about genetic variability? Is it tending to 
become less? 

The answer is “no.” Genes, the particles 
of heredity, do not lose their identities but 
maintain them over an indefinite number 
of generations, regardless of what other 
genes they may be associated with. This 
principle is the essence of the classical dis- 
coveries made by Mendel almost a century 
ago. Mixture of races neither increases nor 
decreases the total genetic variability in 
mankind. It brings about an increase of in- 
dividual variability. 

Mixtures of Negroes and Whites provide 
an excellent example of this principle. The 
first generation offspring are intermediate 
or mulatto. But if these mulattoes marry 
other mulattoes of similar origin, their off- 
spring will exhibit subtly varying degrees of 
ranging from the dark 
brown of Negroes to the light pigmentation 
of Whites. The genes have maintained 
their individuality from one generation to 
another. The mixed population will have 
much greater variability with respect to 


pigmentation, 
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pigmentation and other traits than do indi- 
viduals among unmixed Whites or Negroes. 
Also, there will be new combinations of char- 
individuals not found 
within either parent population. Some of 
the mixed individuals may possess light 
pigmentation and very curly or kinky hair, 
while others are characterized by dark pig- 
ment and straight hair. It will be seldom 
indeed that the hybrid population will 
have individuals possessing all Negro char- 
acteristics, or all the 
Whites. 

Genetic segregation for differences will 
continue from one generation to another 
within the hybrids. the 
human mixture combining two types into 


acteristics between 


characteristics of 


Thus instead of 


one, it produces greater variability than 
present in either of the parent populations. 
The hybrid population is an obvious mix- 
ture. Unlike the metallurgical melting pot, 
the ingredients do not melt and fuse to the 
degree that the product appears to be uni- 
form. The mixed human population like- 
wise differs from a mixture of different 
colored paints, which form one apparently 
uniform color, the exact shade depending 
upon the proportions of each in the blend. 
Rather, it is like a mixture of different 
colored marbles, each of which maintains 
its color unchanged. 

A bag of black marbles may be thought 
of as the pigment genes in one parent popu- 
lation, and a bag of white marbles as those 
of the other. If the marbles from both bags 
are dumped into a bowl and mixed to- 
gether, we have the same degree of varia 
bility within the bowl as there was between 
the two bags before. 

Mixtures of population shift the varia 
bility from groups to individuals, but the 
total variability remains constant. 

If one stands at a sufficient distance from 
the mixture of marbles, he will no longer 
be able to see the individual marbles. Then 
the mixture will appear to be one uniform 


color. This is much the same as with alloys 
and paints. The point is: do we contem 
plate the particles or the mass? 
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With 


whom 


the individual with 
Yet 


the 


man, it Is 
we must deal. we are able to 


characterize man in the ab 
We 
demonstrate differences between popula 
tions with this device. But 


portant thing about an 


mass by 
stractions of statistical averages. can 
the most im 
the 
variation in the group of individuals from 
which it 


average is 
is calculated. Particle-to-particle 
mixture 
the 


differences within a are always 


that 
This is true whether 


greater than within substances 
entered the mixture. 
we cannot see the particles as in an alloy 
difficulty 


visualizing the mass as in human popula- 


or paint, or whether we have 
tions. Thus mixing does not alter the origi 
nal differences between the particles. It 
only shifts the average and increases the 
variation associated with said average. 
When the relative proportions of the 
parent populations and the mode of in 
heritance of a trait are known, it is possible 
to calculate the distribution of variability 
within a hybrid population, provided that 
the traits in question do not play a part in 
the selection of mates. Suppose we assume 
that 10 per cent of a hybrid population is 
of Negro descent, and the rest White, and 
that Negroes and Whites differ in four 
genes with cumulative effects on pigmenta 
tion. Random mating would bring the 


distribution of these genes to a stable 
equilibrium, which would be maintained 
at this same level from one generation to 
another. The individuals in the hybrid 
population may be compared to bags each 
containing four marbles. If a bowl contains 
900 white marbles and 100 black ones and 
they are thoroughly mixed, and the marbles 
are then placed in the bags at random, the 
frequencies of bags containing all possible 
combinations of black and white may be 
easily calculated. Bags containing 4 black 
marbles represent individuals characterized 
by “black” skin, those containing 4 white 
marbles represent those with “white” skin, 
and the other three combinations represent 
shades. 


intermediate Approximately two- 


thirds of the individuals would lack Negro 
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genes, about 5 per cent would be mulatto 
or darker, whereas only | person in 10,000 
would have only Negro genes and there- 
fore would be as dark as their Negro grand- 
parents. As there appears to be no domi- 
nance with respect to skin pigmentation, 
these proportions would be reversed if the 
parent populations were comprised of nine- 
tenths Negro and one-tenth White. But 
hair form, skeletal dimensions, and other 
variations appear to be inherited independ- 
ently of pigment, so the occurrence of in- 
dividuals possessing all the characteristics 
of the parent race would be far less than 
for pigment alone. There would be numer- 
ous degrees of variability, and the origi- 
nally sharp contrasts between the parent 
populations would be largely eliminated. 
The belief that racial mixture eliminates 
or even reduces genetic variability is a 
fictional part of the myth of the melting 
pot. Mixture scatters variability, but the 
total amount remains constant. 


There is still more fiction to the myth. 
We shall briefly discuss two more common 
misconceptions, rather closely related to 
each other and to the first one. 
assumed that individual variations with re- 
spect to a trait may be due to genetic make- 
up, whereas such differences between ethnic 


It is often 


populations are due to cultural back- 
ground. While it is unquestionably true 
that culture may do much to accentuate or 
to mask the expression of genetic differ- 
ences, there is no evidence that it has any 
direct effect on genes. It is axiomatic that 
if individuals differ with respect to certain 
genes populations may also be expected to 
differ from each other with respect to the 
frequencies of these same genes. Such ex- 
pectations are borne out by observations 
of the distributions of genetic traits within 
various populations. Table 1 shows the 
ABO blood group distributions in several 
populations. 


TABLE 1 
oO A 
15% 41% 
45% 25% 
32% 35% 
100% 0 


U. S. (Whites) 
Chinese 
Egyptians 


Peruvian Indians 


Quarterly 


Several other blood group series are 
known in man, each inherited independ- 
ently of the others. These also occur with 
different frequencies among various racial 
groups. All other genetic variations which 
have been investigated in man follow the 
same pattern. These include fingerprints 
and handprints, skeletal dimensions, pig- 
mentation, hair type, inherited abnormali- 
ties and disease susceptibilities, and numer- 
ous other conditions. 


Occasionally two different ethnic groups 
may have similar distributions, with respect 
to a trait, but this is so rare that it appears 
to be happenstance. While two distantly 
related populations may happen to be simi- 
lar in one trait, none have been found to 
be alike with respect to all genetic traits, 
nor will all human groups be alike with 
respect to the distribution of any one ge- 
netic variation. 


As a matter of fact, the degrees of simi- 
larity with respect to the distribution of a 
number of different genetic traits provides 
the basis for evaluation of degrees of 
group relationship. The more closely two 
populations are related the more ancestors 
they have in common, and consequently 
the greater will be their genetic similarities. 
A racial group is in a very real sense a big 
family, the members of which are less 
closely related than those of more intimate 
family groups, but more closely related to 
each other than to members of other racial 
groups. Evidence that individual differ- 
ences are due to genetic makeup may be 
accepted as evidence that populations also 
differ with respect to the distributions of 
the genes involved. This principle is of 
special concern with respect to mental and 
personality traits. It is frequently pointed 
out that comparisons of the psychological 
test scores of different ethnic groups mean 
little because such tests do not take into 
account the differences in cultural back- 
ground. 


While there is undeniably a great deal 
of truth in the criticism, it must be remem- 





bered that evidence for individual genetic 
differences within a group must likewise be 
accepted as evidence that the groups as such 
also differ with respect to the frequency of 
genes governing these traits. This does not 
tell us what the nature of these group 
differences is but simply indicates that they 


are doubtless present. There is valid 


ground for debate as to the reliability of 
evidence of an hereditary basis for indi- 
vidual differences in mental and personali- 


ty traits. But if one accepts such evidence 
as convincing, then he is forced to conclude 
that populations differ with respect to the 
distributions of these same traits. 

The third fictional portion of the melt- 
ing pot myth has to do with the concept of 
culture. The ability to develop cultures is 
perhaps man’s most unique characteristic. 
By means of language and the use of tools, 
he has transcended the bounds of biological 
inheritance. Culture 
social inheritance, by means of which we 
are able to profit by the cumulative knowl- 
edge and experiences of the race. Culture 
is apt to be thought and spoken of as a 
type of group environment, which in a 
sense is true. But the ability to develop a 
culture most certainly is genetic in origin. 


may be considered 


Such a change was surely a major one, and 
what we know concerning the evolution of 
major differences leads us to believe that 
many rather than few mutations have ox 
curred and that they are probably still oc 
curring with reference to this ability. One 
is forced to conclude that there are genetic 
differences within mankind as to the types 
of culture which various ethnic groups are 
capable of developing. Thus it is erroneous 
to conceive of culture as being solely an en- 
vironmental phenomenon. Like most hu- 
man variations, it is an end product of 
heredity and environment. It should also 
be kept in mind that differences in kinds 
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of culture need not imply that one culture 
is superior to another. What is best in one 
environment might be worst in another. 
To sum up, modern trends toward great- 
er racial intermixture have no effect on the 
total amount of genetic variability within 
mankind. But they are rapidly shifting the 
distribution in such a way as to bring about 
individual differences and 
a filling in of the differences between popu- 


an increase of 


lations. Culture may alter the expression 
of individual genetic differences within 
groups, but the genetic potentials are un 
changed. Finally, the ability to develop a 
culture is conditioned by genetic endow- 
ment, which leads to the conclusion that 
racial groups most likely differ with respect 
to it. 

Whether for good or bad, further in 
crease in the degree of ethnic intermixture 
appears to be inevitable. Perhaps in the 
long run it may be good. Scattering of ge- 
netic 
differences among racial groups enable bet- 


variability and reduction of sharp 


ter acquaintance with our neighbors 
throughout the world. But it also means 
that educators, statesmen, and social work 
ers must pay more attention to individual 
differences than they have in the past. 
Individual differences seem bound to in- 
crease, not only on account of the break 
ing down of ethnic barriers but also due 
to the fact that natural selection is becom 
ing less and less effective in eliminating the 
biologically unfit. 

In order to get along in our highly inte 
grated world, we must have some under- 
standing of our fellow men. This necessi 
tates greater appreciation of the biological 
basis of human nature. In the new atomic 
age we cannot afford to do otherwise. We 
must face the challenge of facts which can 
not be altered by any amount of wishful 


thinking. 





Retrospect: World Population Conference 


The World Population Conference was 
held in Rome from August 30th to Septem- 
ber 10th of this year under the auspices of 
the United Nations with the collaboration 
of the International Union for the Scien- 
tific Study of Population and the interested 
special agencies. This Conference was, in 
the words of the Secretary General, the larg- 
est meeting of scientists ever held under the 
auspices of the United Nations. 


There was good reason for so large a 
meeting. The conference was concerned not 
only with demographic statistics but also 
with the inter-relation of population trends 
with economic and social development, 
with the use of resources, with biological 
heredity and population genetics, with the 
relation between fertility and intelligence, 
with legislation and services relevant to 
population change, with migration, and 
with the control of mortality and fertility. 
The significance of current trends in mor- 
tality, fertility, marriages, and migration 
had drawn together men and women from 
all the scientific disciplines concerned with 
the study of man, including economics, con- 
servation, anthropology, sociology, psy- 
chology, biology and human genetics, medi- 
cine, and public health. There were in all 
some 660 participants and contributors, as 
well as observers and members of the press. 
They came from 44 nations, including 7 
representatives from countries behind the 
iron curtain. 


The meetings were held in the spacious 
conference rooms of the FAO, equipped 
with ear phones and provided with simul- 
taneous translation by the interpreters of 
the United States. The attendance at the 
public meetings ran between 200 and 300 
and at the technical meetings, which were 
held at the same time in a smaller confer- 
ence room, between 150 and 200. At the 
general sessions held at the beginning and 
end of the conference there were never less 
than five or six hundred present. So large 
an attendance demonstrated a keen interest 
on the part of the participants, many of 
whom were foregoing their first opportu- 
nity to see the sights of interest in Rome. 


There was little publicity and no start- 
ling announcements. The aim was a thor- 
ough scientific examination of the trends in 
population of the world today, their deter- 
minants and consequences, and their bear- 
ing on major problems facing the United 
Nations and the member states; and to 
bring about among the participants a bet- 
ter understanding of the interrelationships 
of their various disciplines. In both of these 
aims the conference was, we believe, im- 
mensely successful. 


The greatest change of recent times has 
been the extension of human life. In the 
countries peopled by Europeans, expecta- 
tion of life at birth has almost doubled in 
the past hundred years, and the possibility 
of a similar increase in the life span has 
been demonstrated in a number of the less 
developed countries. Probably no other ad- 
vance promises so much for human happi- 
ness. It was natural, therefore, that the con- 
ference should give its first attention to 
trends in mortality in areas both of lower 
and of higher death rates. But if all man- 
kind is to be permanently endowed with an 
average length of life of 70 years or more, 
the high fertility of the past must be re- 
duced, or else at some near or distant point 
life would lose its value in a too crowded 
planet. Fertility was, therefore, the next 
subject of discussions: What are the present 
trends of low and high fertility, and what, 
for both areas, is the probability of change? 


Pressures of population growth are 
among the causes of international and of 
internal migration, and these subjects occu- 
pied three sessions of the conference, to 
gether with accompanying problems of in- 
dustrialization. Changing age compositions 
due to the lowering of mortality have eco- 
nomic and social consequences of no mean 
order, and these were considered at 
sessions. 


two 


Finally all these problems lead up to the 
demographic aspects of economic and social 
development, which were discussed in four 
sessions. The first considered the problem 
of population and resources, the second 
that of population and agriculture, the 
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third that of the relation of population to 
capital formation, investment and employ- 
ment (a subject of special interest to such 
institutions as the World Bank and all gov- 
ernment planning agencies), and _ the 
fourth, the inter-relation of population, eco- 
nomic development and social change with 
special reference to programs for under- 
developed countries. 


Two sessions on biological change indi 
cated the speed with which new avenues 
of approach are being opened in the study 
of the effect of population changes on the 
distribution of genetic factors, and consid- 
ered the relation between fertility and in- 
telligence. The representatives of the Com- 
munist countries contended that perma- 
nent biological changes were brought about 
solely by changes in the environment, and 
they denied the existence of the genes which 
are the postulates of modern genetics. But 
this view was not supported by the able 
group of human and plant and animal 
geneticists who were present. It was the 


general view that differences in mortality 
and fertility, assortative mating, migrations 
and other factors—many of them under hu- 


man control—affect the distribution and 
frequency of various genes, and that these 
in turn play a large part in determining the 
differences which are found between hu- 
man individuals. 


Paralleling these sessions were a number 
of meetings deveoted to technical problems 
of materials and methods of demographic 
study and researth. Finally on the last day 
of the conference two meetings were de- 
voted to a summary of the findings on the 
outlook for world social implications of 
population trends. 


Over 300 papers were prepared for pre- 
sentation to the 28 working sessions of the 
conference. These papers were mimeo- 
graphed and circulated to the discussants 
some weeks in advance. It was, therefore, 
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not necessary to read the papers at the meet 
ings, and there was time for full discussion. 
At most of the meetings there was general 
agreement on a number of findings, and the 
rapporteurs were able to report not only 
the principal points in the discussions but 
also a set of general conclusions arising out 
of the meeting. The reports were circulated 
on the last day of the conference, and after 
correction by the participants in the various 
meetings, the rapporteurs will prepare 
them for final publication. It is hoped that 
the first volume of the proceedings contain 
ing these reports will be published shortly 
in a single volume of about six-hundred 
pages, making available, soon after the end 
of the conference, a summary of the con- 
clusions reached in the various meetings. 
This publication will be followed by a 
complete documentation containing in a 
number of volumes, all of the papers 
presented at the conference and the more 
important discussions. 


The conference was financed by grants 
from the United Nations and the Italian 
government, and grants from individuals 
and foundations. From a small surplus re 
maining and an expected additional grant, 
money will be available to supplement the 
provisions of the United Nations for publi 
cation of the proceedings. 


The results of the conference should jus 
tify the confidence shown by these generous 
contributors. In the words of M. Sauvy, 
the eminent French demographer: “With 
out pretending to solve the world’s prob 
lems, the World Population Conference of 
1954 has laid a sound base for the weighty 
discussions now arising on these subjects 
in every country of the world . . . Bringing 
together scientists of diverse disciplines . . . 
it should make a discreet and telling con 
tribution, men’s interest 


directing away 


from wars toward the struggle for a better 
life.” 





Family Life Division 
CHANGES IN AMERICAN MARRIAGE PATTERNS 


And the Role of Women* 


I. THE UNITED STATES, generations, areas, 


classes, and ethnic and religious groups 
differ widely as to their previous patterns 
and their rates of change in women’s roles 
within marriage. Nonetheless it seems valid 
and useful to assert that in general the 
direction of change is the same among all 
strata. There are no effective counter-move- 
ments, only varying degrees of opposition, 
hesitancy and venturesomeness, toward de- 
velopment of a wifehood and motherhood 
characterizable as yet only in the tentative 
terms or dimensions of a rudimentary pro- 
totype. 

That such a consistent prototype appears 
to be emerging in America is a consequence 
of a battery of powerful common influ- 
ences, some of which are so comprehensive 
in their bearing upon social life that they 
shall only be listed: 


1. The equalization of real family in 
come, concurrently with its rapid rise, 
especially during the past half-genera- 
tion. 

The thorough diffusion of favored 
caltural patterns, through restless in- 
ternal migration and travel, almost 
universally enjoyed media of mass 
communication, and high levels of 
education. : 
An operative ideal of equality of 
opportunity, to which every minority 
or disadvantaged person can make 
public appeal. 
Influences which bear more specifically 
upon the wifely role will be noted as its 


*Presented at the World Population Conference, 
Rome, September 1954. 


NELSON N. Foote 
Director, Family Study Center 
University of Chicago 


salient aspects—and needed qualifications 
of their generality—are described. 

Women of the educated and mostly sal- 
aried upper middle class are leaders, models 
and mentors in moving the public toward 
the prototype hypothesized. This not un- 
witting bias accounts for their prominence 
in the analysis below. No comprehensive 
survey exists, but citations are available for 
all statements of fact. 


Decline in Economic Dependence 

Legal disabilities of women were felled 
after World War I, but only World War 
II and full employment since have given 
them substantial movement into all jobs 
and toward equal pay for equal work. Re- 
cent reports by the Women’s Bureau of the 
U. S. Department of Labor show, among 
other marked shifts, 27 per cent of all wives 
in the labor force (1953). A wife’s sense 
of economic dependence upon her husband 
is in severe decline, even if not working, 
when she feels she can work if she wishes, 
and at the cost of no severe decline in status 
or standard of living. 

Married discriminated 
against during the depression; their sense 
of economic independence may thus de- 
pend upon continued full employment, 
but it may be more permanently struc- 
tured. 


women were 


To illustrate, successive reductions 
of the normal work-day and work-week, 
concurrently abetted by lowerings of time 
taken up by conducting a household, let 
many women enter the labor force who 

1Among sources contributing to the general esti- 


mate attempted here, the references cited at the end 
of this article were especially helpful 
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could not when job and home each were 
full-time. Further shortening of the work- 
day and work-week has general appeal and 
becomes more feasible as productivity rises. 
Institutionalization of maternity leave in 
contracts is also probably durable. 


Increased divorce rates in recent decades 
may partly demonstrate that wives can now 
leave their husbands with less fear of hard- 
ship. From the husband's viewpoint, this 
may make a marriage more precarious, but 
to the wife it gives greater power to insist 
that the marriage be satisfactory. The de- 
cline of alimony awards may signify legal 
recognition of the availability of self-sup- 
port. 

Segregation of the sexes among types of 
employment and physically at work is 
diminishing, t.e., men and women are in- 
creasingly working together at the same 
jobs as well as similar pay. The equaliza- 
tion of social status implied constitutes an 
example to the community at large. An- 
other function of co-employment is ex- 
posure of women to a wider range of po- 
tential marriage (and re-marriage) part- 
ners, thus further reducing male advantage 
and strengthening the wife’s position. Some 
husbands complain frankly to interviewers 
that working wives are hard to control, yet 
women ever married in the labor force have 
doubled since 1940. 


More Financial Responsibility 
Due mainly to the mounting kinds and 

degrees of wives’ contributions to family in 

come, but aided by increasing male con- 


fidence in their judgment, the earlier pat- 
tern of predominant male voice in expendi- 
ture is giving way to varied arrangements. 
Wifely participation in determining ex 
penditures is less often through adoption 
of a rigid division of income and more 
through discussion and repeated readjust- 
ments. A substantial minority handle all 
family accounts. 

Among urban white-collar groups, wives 
contribute especially heavily to family in- 
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come during the earliest years of marriage. 
Some married students are totally sup- 
ported by wives while completing their edu- 
Whether 
cause or effect of earlier marriage, parents 


cations, without embarrassment. 


of both are freer in aiding young couples. 
The traditional that the 
husband wife as 


sentiment 
support his her 
father did has attenuated in nearly all 
strata, in favor of a desire by wives to share 


new 
must 


in their husbands’ upward financial strug- 
gles. The evidence is chaotic but suggests 
that wifely income, while no longer con- 
ceived as pin money for purchasing extras 
and tuxuries, has not, except in poor fami- 
lies, become yet quite as essential as the 
husband's. Being lower than his as a rule, 
it still tends to be conceived as supplement- 
ing and stabilizing his. Nevertheless, as 
already experienced by some couples, when 
her earning power comes close to his, its 
loss due to pregnancy can be quite de- 
stabilizing in the absence of a prudent 
schedule of saving and expenditure. Taking 
this into account the heaviest in 
cidence of the baby boom among white- 


makes 


collar couples even more hard to explain 
but strengthens the expectation that these 
women may want to resume work, unless 
their husbands’ incomes continue to rise 
rapidly. 

Public recognition of the variability of 
these is found in the law 
which permits husband and wife to decide 


each year to file separate or joint income 


arrangements 


tax returns, and to claim appropriate al 
lowances for dependents. As a time for 
self-conscious review and planning, this 
filing period invites scrutiny for under- 
standing decision-making on income, ex- 
penditure and fertility. 


More Sharing of Authority 
Participation by wives in family decision- 
making extends beyond financial matters 
and is being enhanced by a variety of ine 
fluences other than economic. Along with 
easing of legal barriers to divorce, the sanc- 
tion of public opinion against it as shame- 





256 


ful has crumbled. Three-fourths of the 
divorced soon remarry. As an ultimate de- 
fense against unilateral assertion by hus- 
bands, wider availability of divorce condi- 
Whether it does so 
by causing mates to try less hard to master 
crises, or whether relationships are im- 
proved by the limitation of male authority, 
is unfortunately a much-debated issue as 
yet unsettled by research. Several studies 


tions all marriages. 


summarized by Goode agree on a substan- 
tial inverse correlation between economic 
status and frequency of divorce, with pro- 
fessional groups—the most equalitarian— 
divorcing least. 

Male pretensions to superior authority 


are widely ridiculed in contemporary 
comedy, cartoons, children’s literature and 
other forms of popular art. Patriarchal 


enclaves are steadily dissolving through ac- 


culturation. The common encouragement 


of adolescents to achieve independence 
tends to focus on fathers and tempers young 
adult male performance in turn. Masculine 
domination through greater physical 
strength, corporal punishment and open 
violence have diminished in even the most 
patriarchal strata, perhaps indirectly due 
to decline of occupations demanding ardu- 
ous manual labor and the rise of those re- 
warding education and social skill. Several 
surveys turn up men wanting their wives 
to be less dominated than their mothers 
were, none wanting the opposite. 

The role of the wife in sharing authority 
is concurrently being strengthened posi- 
tively by her higher education, wider con- 
tact outside the home, the exercise of re- 
sponsibility in civic associations, and ex- 
plicit encouragement by “experts.” The 
increased emotional intensity and psycho- 
logical interdependence on which observers 
agree, resulting from the small family’s iso- 
lation from kin and parents, make the 
giving and withdrawing of affection a po- 
tent sanction of sharing. It is significant 
here that upper occupational groups are 
the most migratory save farm labor. 
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Less Division of Labor 


A more or less pronounced differentia 
tion between male and female tasks in the 
home has traditionally been regarded as a 
fundamental feature of family organiza 
tion. But in those marriages among the 
urban, educated classes which have been 
taken as prototypical of change in all stra 
ta, there remain only two or three tasks 
securely monopolized by one sex, child 
bearing and sewing by the wife, and the 
most arduous physical maintenance chores 
by the husband. Painting, repairing, fuel- 
ing, car-washing, though still mainly per- 
formed by husbands, are increasingly un 
dertaken by wives, often with their hus- 
bands, often alone. rural and 
lower classes have often performed men’s 
work, but more fortunate women have both 
avoided and been denied it. Such women 
are losing their inhibitions against it, con- 
currently with abandonment of restraints 
upon participation freely with men in 
physical play and sports. Sport clothing, in 
fact, is commonly the garb of suburban 
wives in such tasks, and their attitude cor- 
responds. 

On the side of the husband, the same 
crossing of ancient boundaries is fast be- 
coming commonplace among the more cul- 
turally-alert and servantless segments. 
Diaper-changing, dish-washing, cooking, 
cleaning, laundering, shopping—tend to be- 
come duties shared with the wife, especially 
when she works outside. Such sharing 
fluctuates, rotates and changes unevenly, 
frequently provoking conflict. If sewing 
were not in severe decline generally in 
American homes, husbands might have in- 
vaded even this province; the main re- 
straint against it has been implicit 
masculine standing if they do so 


Wives in 


loss of 
before 
public opinion legitimizes it. Thus Ameri 
can wives, between mechanization 
smaller home, 


of the 
factory-provided services, 
and husbandly assistance in their chores, 
are progressively relinquishing a tradition- 
al raison d’étre, but are gaining greater 





companionship with their husbands and 
more freedom for leisure pursuits than they 
are fully prepared to utilize. Some resent 
this trend as somewhat a usurpation of 
their prerogatives, especially child-rearing, 
some feel bereaved of function, but most 
welcome it. 


More Companionship with 
Husband 

Companionship is further advanced in 
play than in work, either inside or outside 
the home, save in declining family enter- 
prises like farming and retailing. They at- 
tract favorable but very few 
couples have been able to coordinate their 


comment, 


careers and circumvent anti-nepotism rules 
to work together at the same vocation. But 
the decline of segregated amusements and 
voluntary association is pronounced, where- 
as formerly 
bodies, 
adult 


men monopolized 


cultural 


political 


women, societies, and 


fraternities thrived. 
Coeducation has been a major influence in 
this trend, great state universities supplying 
a model. 

It appears probable that the urban hus- 
band spends more hours per week in the 
company of his wife than in any decade 
since industrialism removed 


and _ sororities 


production 
from the home. It is becoming impolite to 
invite husbands only or wives only to most 
functions; and agreement upon friends and 
outside interests now appears as important 
in marital adjustments as approval by each 
other’s previous families. 

In 60 years the median age of males at 
first marriage dropped from 26.1 to 22.6; 
of females, from 22.0 to 20.4. Earlier mar- 
riage, before the man has achieved financial 
independence, suggests growing companion- 
ship, but the decreasing gap in ages is still 
more indicative of the comradely relation- 
ship arising; this gap will probably decrease 
further, as will discrepancy in their educa- 
tions. 

For this trend toward the companionship 
marriage heralded by Ernest W. Burgess, 


another kind of evidence occurs in the 
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new Kinsey volume on the sexual behavior 


the 
lrequency of female orgasm in marriage bas 


of American reveals that 


women. It 
steadily increased over the past five decades, 
while the frequency of has 


slightly declined, which Kinsey interprets 


intercourse 


as due to its regulation more by mutuality 


of desire and unilateral male de 


less by 


mand. 
In terms of sex role and personality 
rather than sexuality, the extreme polariza 


tion of 


masculinity and femininity 


found 
in the past is diminishing somewhat as 
signified particularly in feminine sports 


dress and masculine beardlessness. 


Recurrent Self-doubt 


The rapid change of women's roles o« 
curs unevenly amid conflicting conservative 
and progressive attitudes and is far from a 
smooth and confident passage. While the 
more backward undergo continued sup- 
pression, the same trends intermittently 
precipitate the more forward into mingled 
emotions of anxiety, guilt, futility, bore- 
dom, unimportance, resentment and regret 
over wasted capacities, punctuated by 
spasms of housework and “doing things 
for the family.” Such a mixture of intangi- 
bles can hardly be captured systematically 
but has to be reported as a widespread 
characteristic of contemporary marriage, 
especially in the prototype groups. Perhaps 
this is the subjective side of all social 
change. 

A major index is the efflorescence of 
many facilities for marriage counseling, 
psychiatry and advice-seeking-and-giving. 
A perhaps more healthy response to uncer- 
tainty about how to encompass the roles of 
wife and mother, companion and producer, 
are the flourishing child study groups, 
family living courses, and popularized sci 
entific publications presenting information 
and guidance to replace traditional pre- 
scriptions. On the most intellectual plane 
is the wide reading of a dozen postwar 
books, mostly by women, which delve ra- 
tionally and exhaustively into their current 
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dilemmas. A skeptic might ask if these 
manifestations ameliorate or aggravate the 
condition they express. Numerous hus- 
bands, even the most sympathetic, confess 
puzzlement over the subtle stresses through 
which their wives pass as they assimilate 
alterations in their structural situation. 
Husbands, of course, have usually had 
their vocations from which to derive an 
unremitting sense of worth (save when em- 
broiled in contests for prestige). But wives 
in large numbers have become disaffected 
from marital and familial roles which for- 
merly engrossed them, without having 
fully arrived at a new self-conception which 
reconciles their competing aspirations. Un- 
til their destination becomes more clearly 
defined, it will remain difficult for their 
husbands or peers or the public to furnish 
the ratification that will quell their vertigo. 


An Emerging Developmental 
Perspective 

Conflict in women’s roles is not helpfully 
conceived simply in terms of static dilem- 
mas of career vs. marriage or siren vs. haus- 
frau. The so-called feminist might better 
have been called a masculinist when she re- 
jected the conventional feminine role, 
taking men as her model, instead of seeking 
to modify and elaborate femininity in new 
directions. The current trend in both 
popular and professional thinking is to- 
ward the recurrent reconciliation of plural 
interests in ways peculiar to each phase of 
the life-history. The concept of career is 
thus loosening to comprehend more than 
just the vocational sphere. The career- 
problem thus tends'to be construed as fash- 
ioning a wifely role which combines a real 
sense of vocation on which adequate feel- 
ings of worth can be based. A few succeed 
by developing virtuosity in a household art 
or knowledge of child development, a few 
by community leadership. For many more, 
however, gainful employment seems psycho- 
logically indispensable even when not fi- 
nancially necessary. In this career-seeking 
wives may be more traditional than they 
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suppose, if they cannot grant to leisure pur- 
suits the same validity as paid work. 

Much discussion has been focused re- 
cently upon the emotional plight of the 
middle-aged mother whose last child leaves. 
Lengthened life, earlier marriage, earlier 
child-bearing, fewer offspring have multi- 
plied and lengthened the emptyest phe- 
nomenon. It warns against the limitation 
of wifely interests to children. 

Equally recognized as a grim sanction 
against the traditional narrowness of fe- 
male interests is the fairly common specta- 
cle of husbands who “out-grow” wives, who 
continue to develop intellectually and so- 
cially while their wives are arrested in 
routine, the widening distance and tension 
between them culminating in divorce when 
the husband encounters another woman 
more stimulating than his wife. 

These negative sanctions are fortifying 
the positive values found in maintaining 
the companionship characteristic of the 
courtship period throughout the marital 
career and are commencing to evoke some 
rational foresight into the conditions for 
doing so. This may be a new variant of 
old-fashioned prudence. 


Professionalization 

This is the best single term for summar- 
izing the interrelated variables and trends 
which appear most influential in redefining 
women’s roles in marriage: shifts of em- 
ployment toward tertiary industries and 
salaried occupations, rise and stabilization 
of real income, freer access to higher edu- 
cation and skilled employment, more re- 
sponsibility in family planning, reliance 
upon scientific expertness instead of tradi- 
tion, broadening application of the career 
concept, and self-conscious emphasis upon 
continuous personal development. It may 
be relevant that the American Council on 
Education appointed a Commission on the 
Education of Women in 1953, to conduct 
basic research, action studies and educa- 
tional experimentation relative to the kinds 





of women to be developed, and the means 
of doing so, at all levels of schooling. 

Qualifications needed to relate the pro- 
totype sketched above to the diverse strata 
of American society can be roughly sum- 
marized under the heading of hetero- 
geneity. While the varying kinds and de- 
grees of resistance to following the example 
of the professional classes, so far as they 
are cultural inheritances, can be witnessed 
dissolving, it would be not an over-simpli- 
fication but a distortion to assert that 
heterogeneity is in absolute decline. The 
ever-more-refined division of labor and the 
differentiation of avocational interests con- 
stitute counter-influences. Pursuit of indi- 
viduality and versatility appears stimulated 
by leisure. This effect is especially intensi- 
fied as parents commence self-consciously to 
cultivate the distinctive talents and per- 
sonalities of their children, as many make 
it the goal of their marriage to do. 

Intensive migration and mobility, more- 
over, tending to throw marriageable per- 
sons into cosmopolitan contacts, have mul- 
tiplied intermarriage and _ heterogamy. 
Despite mass communication and engulf- 
ment of socio-economic extremes in the 
middle, no downtrend in the newer modes 
of cultural diversification is foreseeable. 
The stability of marriage comes thus to 
depend less upon homogamous mate selec- 
tion and more upon adaptability and com- 
petence in resolving the divergencies of re- 
sponse and orientation which unavoidably 
appear in heterogamy. Despite their mis- 
takes and mishaps, Americans view the 
outcomes of marriage not pessimistically as 
fate but optimistically in terms of success 
and failure. It further indexes the matter- 
of-fact professional approach that they are 
turning to the schools to provide youth 
with competence to master family life situa- 
tions. 


Competence, Confidence and 
Procreativity 

Up to here marriage has been contem- 
plated apart from parenthood, yet obvious- 
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ly the coming and leaving of children 
throw husband and wife into varied new 
constellations, to generalize about which in 
the space remaining would be futile. The 
marked social-psychological contrast be- 
tween the continued strength of the pa- 
rental relationship and the tentativity of 
the marital relationship in many of the 
same families deserves note, as it may 
further clarify the developmental perspec- 
tive mentioned above. The normal parent 
is fully committed to his child in advance 
and expects to participate in his develop- 
ment, taking some responsibility for the 
personality which will emerge. A develop- 
mental perspective on marriage likewise 
emphasizes training rather than selection, 
potentiality of mutual development rather 
than compatibility of presenting traits. 
Spread of this attitude may offer some hope 
of reversing the long-term trend toward 
marital instability. The recession of di- 
vorce rates each year since their 1946 peak 
may or may not signify that American hus- 
bands and wives are learning to master 
heterogeneity. 

National policy is tending toward the im- 
provement of human resources while pub- 
lic sentiment is increasingly attracted by 
the values of personality development. 
That the family is the matrix of identity- 
formation has never needed less emphasis. 
As younger people pour into the expanding 
occupations and acquire the professional 
competence requisite to full self-realization 
in work, love and play, their unusual cur- 
rent procreativity is probably a valid index 
of their confidence that they can surmount 
the unceasingly problematic situations of 
the dynamic future world they confront. 
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Annual Meeting 1954 


American Eugenics Society 


A luncheon talk by Frederick Osborn, Secretary of the Ameri- 
can Eugenics Society, on “Involving the Whole Community in 
Education for Personal and Family Living” will highlight the 
Annual Meeting of the American Eugenics Society, to be held in 
conjunction with the Conference on Education for Personal and 
Family Living of the American Social Hygiene Association on 
December 17, 1954 at the Hotel New Yorker, Eighth Avenue and 
34th Street, New York City. 


Tickets for the luncheon at 12:50 p.m. can be obtained 
for $3.50 at the New Yorker Hotel on the day of the meeting 
without previous reservation. The business meeting of the Society 
will follow the luncheon at 3:00 p.m. when financial and program 
reports will be presented. Notices of the meeting are being 
mailed to all members of the Society. 





HEREDITY COUNSELING 
Muscular Dystrophy and Cancer 


I HE FUNCTION of genetic counseling is to 


supply, so far as possible, a scientific basis 
on which the recipients can make intelli- 
gent decisions about problems of heredity. 
Sometimes the facts will discourage the 
parties concerned from marrying, or at 
least from having children. In other in- 
stances, what seemed to be a threatening 
barrier to marriage or reproduction is com- 
pletely removed. There are still other cases 
where the absence of data on the inherit- 
ance of human traits leaves the counselor 
with little that he can do to help his 
troubled inquirers. Let us consider some 
specific problems dealing with different hu- 
man traits. 

Progressive muscular dystrophy is a trait 
which is receiving much attention on the 
radio and in the public press. From the 
standpoint of genetic counseling, several 
interesting problems are involved. Muscu- 
lar dystrophy is not just one disease, as is 
commonly thought, but may be any one of 
several. The first step, therefore, before 
genetic counseling can be given, is to se- 
cure the proper diagnosis. This can be 
done best by a physical examination and 
by a careful study of the family history. 
The condition of each patient should be 
diagnosed so far as possible in the light of 
his family history. Three common forms of 
muscular dystrophy are _ Facio-scapulo- 
humeral (FSH) Muscular 
Myotonia Dystrophica, 
Muscular Dystrophy. 


Dystrophy, 
Childhood 
They all produce 
muscular wasting for which there is no 
known cure. In many cases, the only medi- 
cal diagnosis which will be given by a 
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physician is progressive muscular dystro- 
phy. Since the disease is not too commonly 
seen by doctors, incorrect diagnoses are 
sometimes given. Recently a man came to 
our laboratory, who had been to a clinic in 
a neighboring state. His case had been 
diagnosed there as FSH Muscular Dystro- 
phy. When examined here by doctors who 
were used to seeing many cases of this 
disease, he was found to be suffering from 
Spondylitis, not from muscular dystrophy. 
FSH Muscular Dystrophy is inherited 
as a simple autosomal dominant trait. An 
affected patient with this disease might 
come to a counselor with such questions as 
the following: (1) What are the chances 
affected parent transmitting this 
trait to his or her children? (2) If a per- 
son is only slightly affected, can he trans 
mit the trait in a more severe form to his 
children? 
affected 


of an 


(5) If he should marry another 
person, the children be 
more apt to have a more severe form of 
the disease? 


would 


In answer to the question, the counselor 
could tell the patient that since every FSH 
Muscular Dystrophy patient has one af- 
fected and one normal parent, he carries 
one normal and one affected gene. His 
child therefore stands an equal chance of 
receiving either one or the other of these 
genes and hence may be either affected or 
normal. 

As for the second question—does the 
severity of the disease in the parents deter- 
mine the severity of the disease in the chil- 
dren—the answer is “no.” A person having 
the disease in a slight form may transmit 
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it in a severe form, or the child of a severely 
affected parent may be only slightly af- 
fected. 


Because we have no cases where two af- 
fected persons have married and had chil- 
dren, the third question could not be an- 
swered satisfactorily. It is quite possible 
that the condition would be much more 
severe, or even be lethal in the homozygous 
state, which could be secured only from the 
union of two affected individuals. 


These questions, if asked about Myotonia 
Dystrophica, could be answered in very 
much the same manner, except that the 
counselor would probably emphasize the 
fact that this disease is a syndrome (a group 
of symptoms or traits) having a variety of 
expressions. A person having only one of 
the symptoms, such as cataract, may have 
children showing the entire syndrome. The 
reason for this is not well understood. 


In these and other dominant traits, our 
concern is apt to be centered upon the re- 
productive ability of the affected individ- 
uals only. The question of whether or not 
normal sibs of the affected individuals might 
transmit the same disease should also receive 
careful consideration. Frequently these in- 
dividuals do not marry or fail to have chil- 
dren because of fear of transmitting a trait 
which appears in their families or in their 
telatives. In many cases these individuals 
are splendid people and should not be de- 
prived unnecessarily of the opportunity of 
parenthood. An interesting incident which 
happened in our laboratory emphasizes this 
point. A man and his wife came to the 
laboratory to ask about the inheritance of 
some trait in which they were interested. 
While there, they asked the counselor if he 
knew how muscular dystrophy was in- 
herited and referred to a large kindred 
where FSH Muscular Dystrophy was found. 
They were told that it was inherited as a 
dominant trait. This could be said with 
assurance, since the laboratory has records 
of seven generations of this particular kin- 
dred. They then asked about a young man 
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who came from a family of this kindred, 
which had several bad cases of FSH Dystro- 
phy. They were told that the young man 
had been examined twice by an expert and 
declared free from the disease, and that he 
therefore was no more apt to transmit the 
disease than any other normal person in 
the population. They were quite shocked, 
since they had induced their daughter to 
break a marriage engagement with this 
young man because of fear that he would 


transmit muscular dystrophy to his chil- 
dren. 


With Childhood Muscular Dystrophy the 
problem is quite different. The disease is 
inherited as a sex-linked recessive trait and 
is found in young boys who seldom, if ever, 
have children. The question is: where did 
the trait come from, and who can transmit 
it? The answer, of course, is that the trait 
came from the mother and can be trans- 
mitted by approximately one-half the sis- 
ters and by other female relatives who hap- 
pen to be carriers. 


In our records of Childhood Muscular 
Dystrophy is a family of five children, four 
boys and one girl. Three of the boys are 
badly affected, all being confined to wheel 
chairs. The other brother and the sister 
are normal. What can the genetic coun- 
selor say to the normal brother and sister? 
He can tell the brother that there is no 
danger of his ever transmitting this disease 
to his children. If he had inherited the de- 
fective gene, he would have shown the 
trait. He drew the lucky number. With 
the normal sister, the situation is different. 
She may be a carrier. If she is, she may 
transmit the defective gene to her sons or 
to her daughters. If the daughters receive 
it, they will not show the trait but will be 
carriers. Geneticists can render a very great 
service by discovering characteristics by 
which carriers can be detected. So far this 
has not been possible with sex-linked mus- 
cular dystrophy. It is possible in some other 
traits, however. In Choroideremia, an eye 
disease, the eye specialists can detect the 





carriers by a careful examination of the 
eyes. Here again, because of genetic dis- 
coveries, the counselor might remove the 
barrier which would prevent many other- 
wise qualified women from becoming moth- 
ers and at the same time remove the doubt 
about the real carriers possessing the defec- 
tive gene. 

In dealing with sex-linked recessive traits, 


one must be ever watchful of the females. 
They seldom show the trait but are the 


ones who usually transmit it. In our files 
is the record of a kindred showing a sex- 
linked recessive trait diagnosed as microph- 
thalmia. In one sibship of this kindred, 
there were two blind boys and several nor- 
mal brothers and sisters in 1947. The 
chances of their transmitting this trait to 
their children was explained to all of them. 
Six years later one of the blind boys 
who had in the meantime been married, 
called the genetic counselor and said that 
his wife was expecting a baby and asked 
what its chances were of being blind. He 
also said that one of his married sisters, 
who previously had one normal son and 
one normal daughter, had just given birth 
to a blind son. Here is a case where the 
normal daughter was a far greater risk than 
her blind brother, so far as the immediate 
offspring were concerned. None of the 
blind son's children would be expected to 
show the trait. If he had a son, it would be 
normal, without even carrying the defective 
gene. If he had a daughter, she would not 
show the trait but would be a known car- 
rier. In the case of the sister, who hap- 
pened to be a carrier in this case, half her 
sons would be expected to be blind and 
half of her daughters would be expected 
to be carriers. 

A more difficult problem for the genetic 
counselor deals with diseases such as cancer. 
The nature of the inheritance of a few 
special types of cancer is understood, but 
we know little about the genetics of most 
common forms of this disease. 

A woman who has a mother and two sis- 
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ters who have died with breast cancer ap- 
pears before a genetic counselor to find 
what her chances are of developing cancer 
of some kind. In the light of present knowl- 
edge, what information can the genetic 
counselor give her? While we know but 
little about the genetics of breast cancer, 
there are a few things which might be help- 
ful that the counselor could tell her. (1) 
There is little evidence that she is more apt 
to develop other types of cancer than any- 
one else in the general population. (2) 
Breast cancer is so frequent in the general 
population that chance alone could account 
for a few cases of cancer concentration such 
as found in this family, even if no heredity 
(3) While present 
work shows that close relatives of people 
suffering from breast cancer are slightly 
more apt to develop this type of cancer 
than other pepole taken at random from 
the general population, the genetic mechan- 
ism involved is not known. There is not 


factor were involved. 


sufficient data available at the present time 


to warrant a genetic counselor discouraging 
an otherwise prepared woman from assum- 
ing the motherhood. 
While her chances of having breast cancer 
are slightly increased, other factors than 
heredity may also be involved; having chil- 
dren decreases the chance of breast cancer. 

Genetic counseling needs more data on 
the inheritance of human heredity traits. 
These data should be accumulated at the 
various counseling centers and should be 
used as a basis for counseling. If family 
histories are continually accumulated over 
a long period of time, they will eventually 
become a most valuable treasury. 

In conclusion, we might say the genetic 
counselor should base his counseling on 


responsibility of 


available data on human genetics, that he 
should recognize the importance of coun- 
seling those free of genetic risk as well as 
those having risks, and that he should do 
everything to help accumulate data on hu- 
man inheritance on which sound genetic 
counseling must depend. 





BOOK REVIEWS 


THE DrTeERMINANTS AND CONSEQUENCES OF 
PopuLATION TRENDS: United Nations, 
New York, 1954 (Population Studies, No. 
17), XI & 404 pp . $4.00. 


This monumental work is the creation of 
four years of intensive study by the exception- 
ally well-qualified staff of the Population Divi- 
sion of the United Nations Secretariat. 

The study was initiated by the Population 
Commission, which in April 1949 recommended 
that the Secretariat “should survey the existing 
scientific studies concerning the relationships 
between population trends and economic and 
social factors and prepare a summary of the 
findings of such studies with special reference 
to problems of economic development.” The 
volume is therefore intended as a summary and 
exegesis of existing works, and not as an origi- 
nal treatise on its formidable subject. 


Early drafts were reviewed by the members of 
the Population Commission, who offered sug- 
gestions incorporated in the final publication. 
Vocal criticisms were received from the Soviet 
representatives to the “reactionary, anti-Marx- 
ist” tenor of these drafts and their alleged fail- 
ure to include the findings of Marxist authors. 
These and other objections resulted in the 
inclusion of a fuller bibliography of Slavic 
literature and perhaps fuller recognition of 
early French writers in the field who tend to be 
overshadowed in English-speaking countries by 
Malthus and his successors. 


A more important result of international re- 
sponsibility and review is the restrained lan- 
guage of the volume. Conclusions are expressed 
in terms of tendencies, possibilities and prob- 
abilities, beliefs, and possible “counter influ- 
ences of unknown magnitude.” A large pro- 
portion of the sentences are safely conditional 
or hedged about with modifiers. 


This cautious phrasing is well justified by the 
lack of scientific knowledge in many of the 
areas covered by the study. It is perforce an 
encyclopedia of demographic ignorance as well 
as of demographic knowledge. 


Owing to its substantive comprehensiveness 
and cautious style few persons will, like the 
reviewer, wish to read the volume from cover 
to cover. Most will find it of continuing use- 
fulness as a reference book to be employed as 
an encyclopedia of knowledge on the subjects 
covered. The exhaustiveness of coverage is 
suggested by the fact that there are 2443 foot- 


notes citing almost as many titles included in 
the 50-page bibilography. The editing and 
bibliographical work, incidentally, are of out- 
standing quality. 

The purpose of the study is to consolidate 
existing knowledge (1) for the use of the policy- 
maker and public concerned with economic 
and social problems, and (2) to identify gaps 
in knowledge that most urgently require fur- 
ther empirical study. 

It is less successful in achieving the former 
than the latter purpose. Few policy-makers 
can be expected unaided to understand or to 
translate into policy terms the mass of conflict- 
ing testimony recorded in this volume. It may 
serve to alert them, however, to the extreme 
complexity of the problem and hence enable 
them to avoid the pitfalls of over-simplified 
judgments in this vital area. A summary more 
suitable for the general public is now being pre- 
pared by the United Nations staff. 

The study is an invaluable aid to further 
research in the field. Any student embarking 
on scientific inquiry in demography will ignore 
this work at his professional peril. The review- 
er has already been saved many hours of un- 
productive toil by turning for reference on 
sources to the appropriate sections of this text. 

Organization of the volume is systematic and 
perhaps a little more logical in theory than in 
practice. That the authors regarded the scope 
of the volume as roughly coincident with the 
total field of demography is suggested by the 
scope of the opening chapters on world popula- 
tion growth and the history of population 
theory. The second major section reviews the 
economic and social factors affecting mortality, 
fertility, migration, population growth and age 
structure, future population trends, and popula- 
tion distribution. The third section turns the 
causal nexus about and reviews knowledge on 
the effects of population size and change on 
labor supply, consumption and output. These 
are synthesized in separate chapters on the im- 
plications of population trends, firstly, in indus- 
trial countries and, secondly, in under-devel- 
oped countries, and looked at from still another 
angle in a chapter on the economic effects of 
major migratory movements in modern times. 

While the subject coverage is impressive, it 
should be noted that there are major areas of 
demographic interest not covered, partly by 
definition and partly by neglect. In the first 
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category are the political factors influencing 
and influenced by population trends. Conspicu- 
ous by its absence is any discussion of the demo- 
graphic effects of war, and conversely of pepu- 
lation factors as a possible cause of interna- 
tional tension. There is no discussion of popu- 
lation pressures against international bounda- 
ries or of the crucial role of migration policies 
in determining the volume and character of 
international movements. 

Also understandable, though less justifiable, 
is the purely perfunctory and fragmentary treat- 
ment of social factors, which occupies roughly 
15 scattered pages in a text of over 300. Studies 
in this field are likely to be particularly specu- 
lative and subjective. On the other hand, ele- 
ments of social structure and motivation may 
well be even more crucial than economic fac- 
tors in determining population trends in un- 
derdeveloped areas, a subject of special concern 
in this report. 

The authors may be excused for omitting 
qualitative aspects of population, and especial- 
ly genetic aspects, in a report on “Relation- 
ships between Population Changes and Eco- 
nomic and Social Conditions” for official con- 


sumption. As a result differential fertility is 
treated only as an effect and not as a cause 


of economic and social trends. But eugenists 
may properly regret this all-too-characteristic 
bent in current demography. 

It is an evidence of the activity of the field 
rather than the fault of the authors that the 
study is already out-dated on some subjects by 
publications appearing since its compilation. 
his is especially true of the discussion of the 
relationship between population and resources. 
The treatment of international migration also 
suffers somewhat by the lack of reference to the 
ten monographs published since 1950 by the 
Research Group for European Migration Prob- 
lems. 

Despite the limitations of the UN survey 
it would be difficult to overstate the importance 
of this reference work to the science of popula- 
tion. A science must build on what has gone 
before. Especially in an interstitial field such 
as demography it is becoming increasingly difh- 
cult for the individual researcher to cover the 
wide literature relevant to his inquiries. The 
UN study will be of the greatest assistance both 
in identifying the significant problems for re- 
search and in quickly reviewing what has al- 
ready been done. 

Duptey Kirk 
The Population Council, Inc. 
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CuinicaL Genetics: Arnold Sorsby, Editor; 
C. V. Mosby Co., St. Louis, 1953, 603 pp. 
(incl. index) , $17.50. 


As the first general textbook of medical ge- 
netics in English, this work should fill a very 
great need. At the same time it will furnish 
a valuable example to prospective writers or 
editors of future similar texts. 

In the style of most modern medical text- 
books, the thirty-four chapters and sub-chapters 
are contributed by thirty-one different authors. 
Under this system, of course, continuity and 
uniformity are difficult to achieve, and the chap- 
ters differ considerably in their apparent pur- 
pose. At the present time very few people are 
fully trained in both genetics and medicine, 
with the result that many chapters in such a 
book are necessarily deficient in one or the 
other. However, many of the chapters have 
been written by recognized authorities in the 
respective fields, and most of the authors are 
well known to human geneticists. 

In general, the book seems to be addressed to 
clinicians doing research in genetics rather than 
to practitioners. This is especially true of the 
overly documented first section on “Theoretical 
Considerations.” Most of the clinical chapters, 
also devote considerable space to controversial 
or frankly academic points. The casual reader 
will not readily find simple answers to his sim- 
ple questions, especially when the answer is: 
“Nobody knows.” Exceptions in this regard 
must be made for the chapters on skin diseases 
and eye anomalies. Most useful for ready ref- 
erence is the five-page table of Neel summariz- 
ing data on carrier states in thirty-three dis- 
orders. 

The book is very well illustrated with photo- 
graphs, diagrams, and pedigrees. The index 
quite commendably gives subtopics to explain 
every page reference, but in many instances the 
subtopics are all on the same or adjacent pages 
and therefore unnecessary. Many items of in- 
formation, especially in the theoretical section, 
are not indexed at all. 

To a large extent, differences in emphasis and 
organization between chapters reflect differences 
in the subject matter, but some chapters illus 
trate features which, to the reviewer, seem espe- 
cially commendable. The opening chapter, by 
Sorsby, presents some concepts of clinical ge- 
netics that are important for both clinicians and 
geneticists. The chapter on biometry is essen- 
tial and probably should be expanded, at least 
in terms of the variety of problems covered. 
The chapters on muscular disorders (Stephens) 





266 Eugenics 
and mental deficiency (B6éék) are exemplary in 
their presentation of the clinical point of view; 
both restrict historical and theoretical discus- 
sion to an adequate minimum. Chapters that 
seemed to present good critical reviews were 
those on psychiatry (Slater), morphology and 
physiology (Tanner), heart disease (Herndon), 
the alimentary canal (Carter) and cancer 
(Gorer). The chapter on cancer is one of the 
few that give sufficient attention to alternative, 
nongenetic explanations of the disease in ques- 
tion. 


Eugenic problems are introduced in the chap- 
ters on mental deficiency, cytology, mutation, 
and genetic carriers. Professor Crew of Edin- 
burgh closes his chapter on mutation with a 
discussion of the probably increasing frequency 
of mutant genes. He concludes that, “If this 
is so, it follows that the only means by which 
the effects of the genetic load of disability can 
be lightened permanently and securely is by the 
protection of the population from radiation 
hazards and by coupling the ameliorative pro- 
cedures of medicine with a rationally directed 
guidance of reproduction.” 


On the subject of large-scale sterilization of 
mental defectives, Dr. J. A. Bédk of Uppsala 
writes: “Whilst sterilization does not need to 
be imposed to avoid a [genetic] catastrophe, 
it may still be justified for other reasons. Men- 
tal defectives are not able to care properly for 
their children and this may warrant steriliza- 
tion. There is a genetic indication for it in the 
case of two normal parents who have a child 
with an apparently genetic condition and the 
risk for subsequent children is substantial. 
Naturally such sterilizations can be on a volun- 
tary basis only.” 

A rather amazing statement appears in the 
chapter on infectious diseases to the effect 
that “in man... there are no true races.” 
There is much legitimate debate about the 
number of races that should be distinguished 
in man, about their purity, and about the com- 
parability of human races with subdivisions of 
other species, but there can be no doubt about 
the existence of races in man. After all, the 
word was originally used to designate the ap- 
parently different groups of men, and there- 
fore, by definition, at least some of these groups 
must be true races. 

With the reservations appropriate to almost 
any first edition, this book can be recommended 
as an up-to-date reference for clinicians inter- 
ested in genetic research and for geneticists in- 
terested in hereditary diseases. Except as cur- 
rent research changes the state of genetic 
knowledge, a substantially better book on the 
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subject cannot be anticipated for several years 
to come. 

Gorpon ALLEN, M.D. 

Research Division 

National Institute of Mental Health 


FREE AND UNEQUAL: Roger Williams, Uni- 
versity of Texas Press, 1953, 177 pp., 
$3.50. 


The thesis of Professor Williams’ book is that 
liberty and democracy are based, not upon the 
equality of individuals but rather upon their 
inherent inequalities in “important” charac- 
teristics (This reference to “important” char- 
acteristics is repeatedly made but never defined 
in the book.) This thesis is strongly set forth 
in the opening chapter. 

Professor Williams then goes on to describe 
a vast array of characters in which people differ, 
covering such features as handwriting, car driv- 
ing, likes and dislikes, goals and desires, meta- 
bolic patterns, etc. Although it is not specifi- 
cally stated in each case, the general inference 
is drawn that much of the described variation 
is inherent or genetic. Certainly the main theses 
of the book are based upon important differ- 
ences being inborn, and consequently, it seems 
valid for the reader to assume implied genetic 
differences where the author makes no statement 
to the contrary. For most of the variability 
described, there is little or no evidence avail- 
able on this question, and in this respect the 
reader may be led factually astray. 


The last half of the book is devoted to a 
discussion of the applications and a plea for the 
understanding of the many and varied differ- 
ences in human beings that Professor Williams 
has been describing. Although nothing unique 
is involved here, this section is the most worth 
while and valuable of the book. The idea that 
the understanding of our differences will lead 
to greater inter-personal and inter-group har- 
mony can certainly stand re-emphasis. Also 
stressed is the application of the understanding 
of our biological differences in medicine where, 
for example, it is important to realize that be- 
cause of these differences not all patients can 
be expected to respond to the same therapy. In 
the field of education, where Professor Williams 
has had considerable experience, the necessity 
of considering both in counseling and _ place- 
ment the differences in talents and interest of 
different students is given a detailed and inter- 
esting treatment. 


Let us now consider critically the central idea 
of Professor Williams’ book: the dependence of 
liberty and democracy upon important inherent 





differences in individuals. The point is repeat- 
edly made that liberty is meaningless without 
individual differences and, more specifically, in- 
herent differences. Williams’ argument is that 
if we were all identical, then freedom and lib- 
erty would have little significance, since we 
would all be of the same opinion, enjoy the 
same status, etc. While this idea may be intui- 
tively appealing, it will not hold up under ana- 
lytical consideration. For regardless of our 
homogeneity, freedom could still be denied. 
However, this is a minor point; the real source 
of dispute lies in the term inherent. Even grant- 
ing that individual differences are necessary for 
liberty, why must they be inherent? Are en- 
vironmentally induced differences any the less 
real than genetic? Should a genetically pre- 
disposed musician be given more freedom in his 
choice of pursuits than an environmentally in- 
clined one? It hardly seems like a democratic 
point of view to adopt. If environmentally pro- 
duced “important” variations were generally 
easily changeable and inherent or genetic dif- 
ferences were generally rigid, this would per- 
haps then be a defense for Professor Williams’ 
view, but as he knows, and even states in his 
book, this is certainly not the case. 

As to Professor Williams’ argument that de- 
mocracy is based upon inequalities between in- 
dividuals and that democracy allows for the 
greatest expression of these differences, I fear 
that I must again disagree. Certainly Plato's 
Republic, which could hardly be called a de- 
mocracy, was based upon inherent differences in 
individuals, and, at least in Plato’s eyes, his 
Republic permitted the maximum expression 
of individuality. 

It seems to me that if Professor Williams per- 
sists in using inequalities and differences be- 
tween individuals as an argument for a particu- 
lar form of government, he will find that he is 
arguing neither for democracy nor oligarchy 
but, essentially, for anarchy. 

STANLEY GARTLER 
Institute of Human Variation 
Columbia University 
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NATURE AND NurtTurRE—A Mopern Syn- 
THESIS: John L. Fuller, Doubleday Papers 
in Psychology, Doubleday, N. Y., 1954, 
40 pp., $.85. 


It is a satisfying and encouraging experience 
to read this paper. The science of genetics has 
made much progress since the days when the 
litter of three black rabbits and one white one 
explained everything worth knowing. Unfortu- 
nately, too little of the progress has been made 
readily available to the layman. 

Here is a sober, well-written paper which 
summarizes clearly the implications for human 
affairs of the present state of our genetic knowl- 
edge and does it with discrimination and hu- 
mility. Emphasizing the interaction of geno- 
type and environment, quantitative inheritance 
and multifactorial or polygenic systems, the au- 
thor evaluates what we know of the nature-nur- 
ture problem and wisely points out those areas 
where our knowledge is still incomplete and 
where suspended judgment is the only prudent 
position to take. 

“In bringing this paper to a close,” Dr. Fuller 
writes, “the author is aware of a sense of fu- 
tility in attempting to summarize the nature- 
nurture problem in a few terse factual sentences. 
Many statements which he has made should 
have been more hedged with qualifications than 
was possible in a brief account.” This is un- 
doubtedly true. The problem cannot be ex- 
haustively treated in thirty-one pages or in one 
hundred pages. There are some important re- 
cent developments which the author ignores 
entirely. Nevertheless, this pamphlet is a valu- 
able and much needed contribution to the semi- 
popular literature on the subject and Dr. Fuller 
deserves sincere congratulation. There is a 
short, inductive bibliography which should give 
anyone who is interested a toe hold for further 
reading. 


James C. KING 
The Biological Laboratory 
Cold Spring Harbor, N. Y. 





ABSTRACTS 


GENETICS 


Social Implications of the genetics of man, A. H. 
Sturtevant. Science 120 (1954), pp. 405-407. 


Most of what is known about human genetics 
is derived by inference from other animals or 
from plants. Human mental differences are un- 
derstood genetically only on the sensory level, 
as in color blindness; or on a pathological level, 
as in Huntington's Chorea. The more common 
individual differences in mentality have so far 
defied genetic analysis. From our knowledge of 
other organisms, however, “it seems safe to con- 
clude . . . that any property as complex and as 
variable as this must have a large amount of 
underlying genetic diversity.”. This applies to 
individual differences and also to statistical 
differences among racial groups. We must be 
careful not to conclude from this that a particu- 
lar, observed difference in behavior between 
individuals or between racial groups is geneti- 
cally determined. 

The presumed genetic diversity of races does 
not imply that one is better than another. “So- 
ciety would do well to insure that as many 
people as possible, of as diverse racial origins as 
possible, get an opportunity to show what they 
can do to advance civilization. It may confi- 
dently be expected that individuals of various 
races will have the necessary genetic equipment 
to make unique contributions.” 

In the remainder of the paper the author dis- 
cusses the dangers of low doses of radiation to 
which the entire world is exposed after each 
nuclear explosion. No exposure of the popula- 
tion is so slight as to be entirely safe. To a 
small extent it probably increases the likelihood 
of cancer in exposed individuals, and it cer- 
tainly will result in an increment of defective 
individuals in future generations. 


A morphological sex difference in the polymorpho- 
nuclear neutrophil leucocytes, W. M.. Davidson 
and D. R. Smith. British Medical Journal 2 
(1954), pp. 6-7. 


For unfortunate individuals with intermedi- 
ate sexual development, final determination of 
sex once required abdominal surgery, and then 
occasionally proved impossible. A better meth- 
od, which involves searching for a Y-chromo- 
some in dividing cells, is equally difficult. The 
method now made available can be used by any 
doctor in his office, although further trials are 
needed to prove its usefulness. 

On the average, in every 38 white blood cells 


of women, one shows a characteristic drumstick- 
like projection from the nucleus. At least six 
such structures among 500 mature “neutrophil” 
cells constitute a reliable criterion of female- 
ness. Nothing exactly similar is found in male 
cells. The “drumstick” may represent the two 
X-chromosomes of females. 


A rare human isoagglutinin anti-Tj* and habitual 
abortion, P. Levine and E. A. Koch. Science 
120 (1954), pp. 239-241. 


In 1951 the blood of a 66-year-old cancer pa- 
tient was found to contain an antibody (com- 
parable to the antibody in some Rh-negative 
mothers) which destroyed any blood cells con- 
taining a hitherto unknown factor, named the 
Jay factor. In order to carry the antibodies 
without harm, the patient’s blood must itself 
have lacked the Jay factor. Such a lack is ap- 
parently very rare, because among 5000 people 
tested, the only one whose blood lacked the 


factor and was compatible with the patient's 


was her own sister. However, the same anti- 
body has since been identified in six other 
families, including one in Japan. With the ex- 
ception of the two original sisters, who may 
have developed the antibody only in later life, 
no women with this antibody have been able to 
bear children. In women found to have the 
antibody during child-bearing age all of 18 
known pregnancies have ended in miscarriages 
between the second and fifth months. 

Blood group incompatibility of mother and 
fetus is known to result, frequently, in early 
infant death from erythroblastosis. That it can 
also produce early miscarriages has been sus- 
pected but not known. The rarity of this par- 
ticular blood abnormality makes possible the 
inference of a causal relation between it and 
the abortions which occurred in the same pa- 
tients. However, by itself this blood factor can 
explain only a small proportion of all spon- 
taneous abortions. 


Quintuplet and sextuplet births in the United 
States, J. B. Nichols. Acta Geneticae Medicae 
et Gemellologiae 3 (1954), pp. 143-152. 


Seventeen quintuplet births have been re- 
corded in the U.S., of which twelve are well 
documented. Most of these were very premature 
with one or more stillbirths, and only two were 
officially registered as quintuplet births. In 
only one instance are any of the babies reported 
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to have survived the neonatal period; of three 
live-born boys in this set, one died in infancy 
and the other two lived to maturity. In Can- 
ada, in addition to the Dionnes, there was one 
other set of quintuplets, of which none survived 
the neonatal period. There have been two 
documented sextuplet births in the U.S. Of 
one set, four survived to old age while of the 
other set one survived; the others all died at 
birth or in infancy. 

Among the last 54,000,000 births in the U.S., 
during 18 years, there have been at least six 
quintuplet births, instead of the one quintuplet 
birth expected on the basis of Hellin’s formula. 


In 1895 Hellin observed that the frequency 
of triplet births was nearly the square of the 
frequency of twin births or 1/88*; quadruplets, 
the cube of the twin frequency. According to 
Hellin’s formula quintuplets should occur about 
once among every 884 deliveries, but the fre- 
quency given by the author corresponds to one 
quintuplet birth among every 554 deliveries. 
This discrepancy may not be incompatible with 
Hellin’s theory. It is conceivable that if early 
stillborn twins were as well reported as early 
stillborn quintuplets, twin births would be 
found to occur nearly as often as once in 55 
deliveries. This is unlikely and, like Newton's 
gravitation, “Hellin’s Law” may eventually be 
superseded by a more precise and meaningful 


theory. 


The roles of heredity and environment in onto- 
genetic adaptation, F. EF. Warburton. Ameri- 
can Naturalist 88 (1954), pp. 51-56. 


The author has drawn up two statements 
about the interaction of heredity and environ- 
ment that go a long way toward clarifying the 
problem. The first is a refinement of the rather 
familiar principle that when environment is 
held constant, variation must be due to heredity, 
and when heredity is held constant, variation 
must be due to environment. In the author's 
words, “Many morphological types may develop 
in a given environment; which of these types 
will develop is determined by heredity. Also, 
many morphological types may develop within 
a given genotype; which of these types will 
develop is determined by the environment.” 

The second statement is more novel: “If two 
organisms of similar genotype develop in dif- 
ferent environments, the morphology of each 
will be better adapted to the environment in 
which it develops than to the other environ- 
ment, in many more cases than we would expect 
from chance alone.”’ 

The author explains the latter phenomenon 
by means of a simple mathematical “model.” 
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The most helpfui illustration is perhaps the 
tanning of human skin. Normal Caucasian skin 
produces pigment at a relatively low rate if not 
exposed, but responds to sunlight by an in- 
creased rate of pigment production. The de- 
pendence of the sate of pigment production 
upon exposure to sunlight is 2 hereditary trait, 
developed under tie influence of natural selec- 
tion and therefore advantageous or “adaptive.” 


Experimental studies on the distribution of gene 
frequencies in very small populations of Droso- 
phila melanogaster, S. Wright and W. E. 
Kerr. Evolution 8 (1954), pp. 225-240. 


The authors studied 108 colonies of fruit flies, 
each consisting of eight parents selected at ran- 
dom in each generation. Each colony was start- 
ed with equal proportions of a dominant gene 
for an eye defect and of the corresponding nor- 
mal gene. Although the eye defect constituted 
a serious handicap, strongly opposed by natural 
selection, it became “fixed,” or ubiquitous in 
three of the colonies within ten generations, 
at which time the normal gene had become 
fixed in 95 This result is close to 
mathematical expectation and furnishes experi- 
mental support for the theory that, in addition 
to natural selection, “genetic drift” or random 
fluctuations of gene frequencies may influence 
the course of evolution. 


colonies. 


The chromosome constancy of the normal mam- 
malian uterus, Leo Sachs. Heredity 8 (1954), 
117-124. 


(Normal human beings all have 48 chromo- 
somes or 24 chromosome pairs in the cells that 
give rise to sperms or eggs. Geneticists general- 
ly assume that cells in other parts of the body, 
“somatic cells,” also have 48 chromosomes each, 
with certain well-known exceptions. The dis- 
covery in somatic tissue of many cells with less 
than 48 chromosomes would have important 
and disturbing implications for genetic theory 
about cancer, embryological development and 
identical twins.) 


The lining of the human uterus is one of the 
most favorable somatic tissues for the study of 
chromosome numbers. Some recent investiga 
tors have reported that most of the cells in 
this tissue contain less than 48 chromosomes. 
In the present study uterine cells were all found 
to have the normal number, and this was true 
both in human subjects and in two species of 
laboratory animals. The author supports the 
view that cell multiplication and tissue growth 
are carried on almost exclusively by cells with a 
normal complement of chromosomes, and that 
cells acquire chromosomal abnormalities, as in 
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the liver, only after losing the power of multi- 
plication. Even these degenerate cells do not 
usually have less than 48 chromosomes in man. 


Genetic aspects of multiple sclerosis, Ragnar Miil- 
ler. A.M.A. Archives of Neurology and Psy- 
chiatry 70 (1953), 733-740. 


Two previous systematic searches for affected 
relatives among patients with multiple sclerosis 
have indicated that some families may have a 
genetic predisposition to the disease. A twin 
study, on the other hand, revealed no instances 
of concordance among 14 monozygotic pairs, 9 
of whom were over 40 years old. The author 
investigated 750 patients and found the disease 
in only 0.6 per cent of observed relatives over 9 
years of age. The highest incidence, 2.3 per 
cent, was for the patients’ children, and this 
figure is only twice its standard error. 

Although the risk of multiple sclerosis would 
seem to be a little higher in relatives of patients 
than in the general population, the frequency 
in the population is not accurately known. The 
author concludes that present data do not sup- 
port a genetic explanation of the disease, and 
that even if genetic influences are involved, 
their effect must be regarded as relatively un- 
important. 

Gorpon ALLEN, M.D. 
Research Branch 
National Institute of Mental Health 


POPULATION 


Community conditions and psychoses of the elder- 
ly. Ernest M. Gruenberg. The American 


Journal of Psychiatry 110 (1954), pp. 888- 
896. 


This is a progress report on a research proj- 
ect sponsored by the New York State Mental 
Health Commission of which Dr. Gruenberg 
is Executive Director. Briefly described, the 
design of the study involved: (1) the selection 
of Syracuse as the community to be studied. (It 
met the requirements of being sufficiently large, 
being regarded as fairly representative of U.S. 
cities of its size, having census-tract data, and 
disposed toward cooperation with the study); 
(2) The search of records of first admissions for 
cerebral arteriosclerotic and senile psychosis 
in mental hospitals in New York State and the 
allocation of those from Syracuse to proper 
census tracts; (3) computation of census-tract 
rates of first admissions; and (4) correlation of 
first admission rates with the independently 
derived social and economic characteristics of 
the census tracts. 
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As for findings the “evidence indicates that 
there is in the center of the city an area char- 
acterized by high first mental hospital admission 
rates for cerebral arteriosclerotic and senile 
psychosis, by high first mental hospital admis- 
sion rates for all the other psychoses taken as a 
group, by high concentrations of multiple fam- 
ily dwellings, and by high percentages of people 
living alone.” The author suggests several 
points for further investigation in order to help 
clarify cause and effect relationships. 


World population and resources. Prepared by a 
Study Group of PEP (Political and Economi- 
cal Planning), 16 Queen Anne’s Gate, Lon- 
don, $.W.1, England. (1954) English Version, 
28 pp.; French Version, 32 pp. 


This dual-language pamphlet is described as 
“a reprint of a broadsheet No. 362 in the PEP 
series PLANNING, published on 26 April 
1954.” Its aim is that of “reducing to the sim- 
plest possible terms this vast, complex and seri- 
ous world problem [of population and re- 
sources], whose very magnitude has led to its 
being generally ignored or misunderstood” (p. 
24.) It gives the familiar story of the upsurge 
in world population since 1650 and discusses 
past and prospective trends in food resources, 
fuel, power, and certain raw materials. 

According to this report, “World food pro- 
duction is at present growing at about 2 per 
cent yearly and world population by roughly 
1.3 per cent. From this it appears that the 
average man is getting rather better fed. If these 
figures are analyzed, however, it proves that 
much of the increase of food production is-in 
countries which already have enough to eat 
but are not considerable exporters, while much 
of the population increase is concentrated in 
regions which are not achieving corresponding 
increases in food production, nor able to im- 
port more food and which were already among 
those having the highest proportions and num- 
bers of underfed people” (p. 18). 

PEP offers no recommendations in the pres- 
ent report. An additional broadsheet and a 
final and more detailed report on the subject 
are planned. 


Correlates of values about ideal family size in the 
Detroit metropolitan area, Ronald Freedman 
and Harry Sharp. Population Studies 8 
(1954), pp. 35-45. 


The interviews taken in 1952 with a cross- 
section of the adult population (over 21) of 
the Detroit Metropolitan Area, included the 
following question: “People have different ideas 
about children and families. As things are now, 





what do you think is the ideal number of chil- 
dren for the average American family?” 

The total sample consisted of 749 persons 
and the reply for 8.8 per cent of these was 
entered as “not ascertained.” 


Among those replying, 91 per cent mentioned 
two, three, or four as the ideal. Those men- 
tioning “none” and “one” as ideals collectively 
constituted only 2 per cent, those mentioning 
“five” formed 3 per cent and those giving six 
or more as the ideal number formed only 4 
per cent. All percentages given above are virtu- 
ally the same as those resulting from similar 
inquiries made by the American Institute of 
Public Opinion and relating to the total United 
States for the years 1941 and 1945. However, 
because of shifts in proportions mentioning 
“two” and “four” as ideals, the mean ideal for 
the 1952 Detroit Survey is higher than that for 
U.S. 1941 but lower than that for U.S. 1945. 

“The differentials by education, place of 
rural experience, religion, age, and income of 
family head are usually consistent with our 
expectations. They correspond with traditional 
differentials found for actual fertility patterns” 
(p. 40). The correlates reported upon included 
neither sex nor marital status of the respondent. 


The theory of complementary needs in mate- 
selection: an analytic and descriptive study. 
Robert T. Winch and Thomas and Virginia 
Ktsanes. American Sociological Review 19 
(1954), pp. 241-249. 


“The basic hypothesis of the theory of com- 
plementary needs in mate-selection is that in 
mate-selection each individual seeks within his 
or her field of eligibles for that person who 
gives the greatest promise of providing him or 
her with maximum need-gratification. . . . 

It follows from the general motivational the- 
ory that both the person to whom one is at- 
tracted, and the other being attracted, will be 
registering in behavior their own need-patterns. 
Then a second hypothesis follows from the 
first—that the need-pattern of B, the second 
person or the one to whom the first is at- 
tracted, will be complementary rather than 
similar to the need-pattern of A, the first per- 
son” (p. 242). 

When one considers that marriage itself is 
the institution built up to accommodate the 
primordial complementary sex needs of man 
and woman, the hypothesis hardly seems to par- 
take of the unexpected. On the other hand, so 
much has been wrtiten about the importance 
of similarity of interests in successful marriage 
that it is well to have a study of the role of 
complementary psychic needs in mate selection. 
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The authors report the results of a prelimi- 
nary study based upon “a reasonably random 
sample of 25 native-born [sic.] persons who 
were undergraduate students in selected schools 
at Northwestern University in 1950 and their 
spouses, or a total of 50 persons” (p. 245). 
Some of the “needs” considered were abase- 
ment, achievement, approach, autonomy, def- 
erence, dominance, hostility, nurturance, recog- 
nition, succorance, status aspiration, and status 
striving (p. 247). The method of study in- 
volved (a) a “need-interview,” (b) a case- 
history interview, and (c) an eight-card the- 
matic apperception test. 

The authors state that the results based upon 
their preliminary small sample are by no means 
perfect, still “it appears that persons like our 
subjects tend to select mates whose needs are 
complementary rather than similar to their 
own” (pp. 245-248). The authors plan further 
analyses. 


The demographic evolution of Belgium, Fernand 
Hebette. Population 9 (1954), pp. 85-104. 


The author, a member of the Ministry of 
Economic Affairs in Brussels, states that an in- 
creasing proportion of the Belgian public is 
becoming interested in the demographic situa- 
tion of that country. 

Before the war Belgium was in average posi- 
tion among neighboring countries with respect 
to level of her birth rate; she has lost this posi- 
tion and is regressing appreciably. Some re- 
surgence of fertility was experienced during the 
last years of the war and in the immediate post- 
war period, but this was largely a recuperation 
of the previous losses. In more recent years, 
except in 1952, fertility has declined. 

The author utilizes quite refined measures of 
fertility such as fertility rates by calendar year, 
order of birth, and duration of marriage. His 
results lead him to the conclusion that the 
classical “total fertility” (“taux de reproduc- 
tion”) does not reflect the fundamental fer- 
tility situation. The author interprets his re- 
sults to mean that despite short-run favorable 
factors, marital fertility rates in Belgium are not 
high enough to ensure the replacement of gen- 
erations. In addition, there is a marked trend 
toward aging of the population. In 1950 about 
16 per cent of the population of Belgium was 
60 years of age and over; in 1970, the propor- 
tion will be about 20 per cent according to es 
timates of Bougeois-Pichat cited by the author. 


Crype V. Kiser 
Milbank Memorial Fund 
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The American Eugenics Society 


Program 


To promote research on the interaction of biological and social 
factors in human development and on conditions influencing 
the distribution of births. 


To integrate scientific findings in human genetics and the social 
sciences in order to determine the influences which can be 
used to develop a constantly improving selection by births to re- 
place the harsh and wasteful methods of natural selection by 
deaths. 


To cooperate with the medical profession in reducing the burden 
of constitutional weaknesses and defects. 

To encourage conditions and attitudes tending to reduce the 
number of unwanted children and especially of those conceived 
with indiffererice to the responsibilities of parenthood. 

To encourage conditions and attitudes tending to increase the 
proportion of children born with promise of sound character and 


good intelligence. 





